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PREFACE. 



The writer of the Elements op Sailmaking, would merely 
observe, that as there was no existing work of the nature at all 
applicable to the present state of Sailmaking, nor was there eyer 
any which contained the yarious calcnlations necessary for the 
scientific construction of sails, the opinion of many jadiGious friends 
coincided with his own, that such an obvious defect ought to be 
remedied ; and as he has enjoyed very considerable experience dur^ 
ing the last twelve years in the direction and cutting out of sails he 
has been induced to write cut the results of his experience and in- 
vestigation, for publication, with strong hopes of success and appro- 
bation. 

Sailmakers, in general, from the want of proper rules to calculate 
the dimensions for cutting out the sails, frequently find insurmount- 
able difficulties, and, in consequence, are liable to many mistakes, 
and waste of canyass, which cannot be made without feelings of 
regret by those who have respect for their reputation. The great 
inconyenience arising from the want of these, was the cause of the 
author drawing up the following Rules for his own personal use ; 
and haying experienced the great advantage derived from them in 
fitting with sails the largest Indiamen afloat, built by and for Messrs. 
Thomas & William Smith, the eminent Shipbuilders, and the great 
saying it has been to them, in preventing waste of canvass, he is in- 
duced, with the warm encouragement of them and Mr. Robert 
Hansell, (with whom he served his Apprenticeship,) to submit 
his calculations to the Public, trusting they will be found useful. It 
is also the object of this work, to give a practical exposition in 
every department of, and every thing essential and expedient to, 
Sailmaking, with a view to the thorough Scientific Construction, 
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and ultimately Permanent Maintenance, strength, and stability of 
the sails. It is also arranged with a view to afford some informa- 
tion to sailmakers who are in the habit of going foreign voyages, to 
whom it is hoped that the book will be extremely useful. 

Some portions of the work will be found to embrace rather difficult 
formulas^ which, to the merely practical man, the Author is afraid 
will be of no very great serrice; but he could not make easier for him 
what required the aid of arithmetic and geometry. Those, however, 
who have comparatively an elementary mathematical knowledge, 
may not only understand the explanation of the manner of, and the 
reasons for, performing the calculations, but also apply them to par- 
ticular cases. In the mathematical investigations of the questions 
involving the wind on the sails, a knowledge of the simple problems 
which embrace the principles of the composition and resolution of 
forces is necessary ; and no person unacquainted with these prin- 
ciples can be said to be competent for the task. 

Throughout the entire volume, every thing has been treated in a 
consecutive manner, beginning with Section I., on the Description 
and Use of Sails: then the Sections are divided into Chapters, 
thus :-— 

Chapter I. On measuring Masts, Yards^ &c., on Board. 

Chapter II. On Finding the Number of Cloths, by new and very 
simple Rules, with copious Examples illustrating their use. 

Chapter III. On determining the Size of the SaiU from the 
Dimensions as received from the Mastmaker, with the Form of the 
DimcDsions of a full<rigged Ship. The method by which the Sails 
are determined, is so simple, that even a tyro may understand it ; and 
those fully conversant with fitting new ships will see immediately 
how the results have been obtained. 

Chapter IV. On Reaching the Sails, and the Mensuration of the 
Gores. The observations and rules relative to reaching the sails 
will be found very useful, as they are founded on long practice; and 
the rules for calculating the gores are given in as simple a form as 
they will admit. Appropriate examples are given under each head, 
and the calculations are exhibited in a concise form, at the same 
time that they are sufficiently obvious to any person who is ac- 
quainted with common arithmetic-^which acquirement, together 
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with what may be oonsideied an elementafj knowledge of mathe* 
matics, will be essential in reading the whole of the Treatise. 

Chapter Y. Dimensions for Catting the Sails. Finally, Part I. 
of the work conclades with Section Second, on Cutting ont the Sails, 
with a yalnable Table showing the Length of the Gores, correspond- 
ing to the Depth of the Selyage, and the Eating- in Seaming. 

The greatest attention has been bestowed in preparing the seyeral 
Plates for the Engraver, and in the revision of the proof-sheets of 
the press ; and the Author confidently expects that no errors hare 
been overlooked in either. 

Diffident of venturing to publish the whole at once, as one who 
dares scarcely to anticipate what might be the extent of his success, 
he is induced to publish only in Parts, which shall be quickly 
brought forward ; and he hopes that the continued portions of the 
work will be found to contain not only more principles, but also 
details of the practical execution of the different branches of Sail- 
making, together with voluminous tables of dimensions of sails for 
all classes of vessels, with Draughting, the Centre of Effort of the 
Sails, and all the technical minutiao of the Art, explained in an 
alphabetical order. 

Si. Peter'i Dockyard^ Feb.^ 1847. 
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ELEMENTS OF SAILMAKING. 

PART I. 



SECTION FIRST, 

ON DESOHIPTION AND USE OF SAILS. 

Article 1. The first diBcoveries for impelling vessels bj sails with 
tiie wind in different directions, were made, we can easily conceiye, bj 
those who would adopt the least complicated form — ^that of a single sqaare 
sail erected on a single mast.* To the quadrangular we find added, at a 
very early period, the triangular sails. These have continued to con- 
stitute the forms of all sails up to the present time ; and, according to 
the writers on the ancient navies, we find single sails of these forms 
were used, at very early periods, by the Egyptians, Carthaginians, 
and Greeks.t 

2. The ancients, as they increased the size of their vessels, found it 
necessary to give them more than one sail. This we find was the case 
in the vessels which composed the fieets built by Ptolemy Philadelphus, 
(the second King of Egypt of that race,) and Hiero the Second, and 
also those which were sent against Syracuse, when besieged by the 
Romans under Marcellns, the Roman Consul, about 208 years B.C., for 
they had three and even four masts. 

3. According to Hesychins, Isidorus, and Suidas, these masts were 
thus denominated : the mainmast, Acation ; the mast placed at the 

* Among the ancient Grecians, every ship had several masts. We are, nevertheless, 
informed by Aristotle, that at first there was only one mast, which, being fixed in the 
middle of the ship, the hole into which the foot of it was inserted they called fxts^fAri 
(mesodme) ; in Latin, modius: and in English, the step. 

f Single sails ivere commonly called by the Greeks Jstiaf but sometimes Fasiones or 
Armenia. The Carthaginians, on their Exerea and JSpteres, appear to have formed a 
system of sails, supported by three masts. — La Marine des Ancient PeupUs, Chap. I. 
and II., par M. Le Koy. 
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ELEMENTS OF 8AILMAKING. 

oop (which was second in size), Epidron ; that placed at the prow, 
)olan ; and the fourth, which was made use of in some of the largest 

vessels, according to Sibius Italicus, Artimon ; a name atill preserved 

bj the French as their mizen. 

4. The sail which was situated on the Acation was in the form of a 
triangle, with its vertex downwards, the upper part of which was placed 
horizontally ; above this sail, and fixed to the same yard, was the eap- 
parum^ a sail of similar form, with its vertex upwards. The sapparum, 
according to some authors, was only hoisted as a signal of victory ; 
but it appears to have been a sail too well disposed, and of too great an 
extent, not to have been used in navigating their vessels. 

5. The sails aflixed to the Dolan, Epidron, and Artimon, were like- 
wise of a triangular form, but with their yards more or less elevated at 
the after-end, and their fore-ends brought to the deck, while they were 
slung or fixed to the masts near the middle. From these sails, it is 
most likely the lateen sails were derived, since they bear so near a 
resemblance, and especially as the Romans, in imitation of whom we 
use them, obtained all their maritime knowledge from the Carthaginians, 
Egyptians, and other ancient nations. 

6. From the lateen sails were derived most of those of a triangular 
form ; for as vessels increased in size, and required a greater surface of 
canvas to impel them, it became necessary to give to the mast a greater 
support. With this increased support the lateen sails could not be so 
effectually used, which no doubt gave rise to the raking of the masts 
with Bermuda sails, to the various modifioations which have taken place 
from time to time, and to the various methods which have been intro- 
duced of combining with them those of a quadrangular form ; whilst, 
by varying the number and disposition of those two kinds of sails, we 
are enabled to form numerous varieties, to be used according to the idea 
of the navigators, the services of the vessels, the plaoes in which the 
vessels are employed, and the number of men that are to navigate them. 

7. In every system, whatever may be the number or shape of the 
sails, they all contain either three or iour sides — that is, are ei^r trian- 
gular or quadrilateral. The former of these, or three-fflded^ are sometimes 
spread by a yard, as lateen sails, or by a stay, as staysails, or by a mast, as 
shoulder-of-mutton sails ; in all which oases the foremost leeoh or edge 
is attached to the yard, mast, or stay, throughout its whole length. 

8. The latter, or those which are four-sided, are either extended by 
yards, as the principal sails of a ship, or by yards and booms, as the 
studding sails, drivers, ringtaihs, and all those sails which are set ocoa- 
sionally ; or by gafis and booms, as the mainsails of sloops and brigan- 
tines. 

9. The principal sails of a ship are — The courses, or lower sails ; the 
topsails, which are next in order above the courses ; and the topgallant- 
sails, which are extended above the topsails. 

10. The courses are— The mainsail and forestdl, main-staysail, fore- 
staysail, and mizen-staysail. The main-stajFsail is rarely used, exoept 
in small vessels. 

11. In all quadrilateral sails, the upper edge is called the head; 
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the sides, or skirts, are called the leeehes ; and the bottom, or lower 
edge, is termed the foot. If the head is parallel to the foot, the lower 
corners are denominated clues, and the upper comers earings. 

12. In all triangular sails, and in those four-sided sails wherein the 
head is not pan^l to the foot, the foremost comer at the foot is called 
the tack, and the affcer lower corner the clue. The foremost head is 
called the fore-leech, or luff, and the hindmost the after-leech. 

13. The heads of most four-sided sails, and fore-leeches of lateen 
sails, are attached to their respective yards, or gaffs, by rope-yarns, 
called stoppers, or by a lacing ; and the upper extremities are made fast 
by earings. 

14. The staysails are extended upon stays between the masts, whereon 
they are drawn up or down ; and their lower parts are stretched out by 
a tack and sheet. 

15. The mainsail and foresail have a rope, and a large single block, 
or chain, made iaat to each clue. The ropes or chains called tacks lead 
forward to the chess-trees and bumkins, and the block receiyes a thick 
rope from aft, which is termed the sheet. 

16. The clues of the topsails are drawn out to the extremities of the 
sheaye-holes, on the lower yards, by two chains called topsail-sheets ; 
and the clues of the topgallant-sails are in like manner extended upon 
the topsail-yards, close home to the sheave-holes, by chains called top • 
gallant sheets. The royals are set above the topgaUanirsails, and sky- 
sails above the royals; and above them are sometimes sails called 
moonsails, and star-gazers ; and the clues of the royal sails have sheets 
leading through sheaves, or holes, of the topgallant yard-arms. 

17* Studdingsails are set beyond the leeches, or skirts, of the fore- 
sail, topsail, topgallant-sail, and royal, their upper and lower edges 
being extended by yards, and booms run out beyond the extremities of 
the yards for this purpose. These sails are, however, only used in favour- 
able winds, and moderate weather. 

18. All sails derive their names from the mast, yard, or stay upon 
which they axe extended or attached. Thus the principal sail extended 
upon the mainmast is called the mainsail, or main-course ; the next 
above, which stands upon the main -topmast, is termed the main-topsail ; 
that which spreads across the main-topgallant-mast, is named the main- 
topgallant-sail ; and the sails above it are called the main-royal and 
main-skysail. (Plate 2.) 

19. In the same manner there are the foresail, or fore-course, fore- 
topsail, fore-topgailant-sail, and fore-royal ; the mizen, or driver, 
mizen-topsail, mizen-topgallant -sail, and mizen-royal. (Plates 3 and 4.) 
Thus, also, there are the fore-trysail, main-trysail, and mizen-trysail ; 
or, as they are sometimes called, the fore-spencer, Duke of York, or 
main-spencer, and storm-mizen, or storm-driver, or spanker ; the main- 
staysail, main-topmast-staysail, main-topgallant -staysail, and a middle- 
staysail, which stands between the two last. All these staysails are 
between the main and fore masts. 

20. The staysails are demominated from the stays ; and there are the 
misen-staysail, the mizen-topmast-staysail, tiie mizen-topgallant-staysail, 
and sometimes a mizen-royai-staysail, and main-spilling-staysail. 
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21. The sails between the foremast and the bowsprit are the fore- 
staysail, the fore -topmast-staysail, the jib, and the fiying-jib, and even 
a middle-jib. 

22. The stnddingsails being extended upon the different yards of the 
mainmast and foremast, are also named according to their stations, as 
the lower-stnddingsail, topmast-stnddingsail, topgallant-staddingsail, 
and royal-stnddingsail. 

23. The ropes by which the lower yards of a ship are hoisted to their 
proper height on the masts, are called purchases. The sails are expanded 
by haliar£, tacks, sheets, and bowlines, and are drawn up together, or 
trussed up, by buntlines, clue-garnets, leech-lines, reef-tackles, slab- 
lines, and spilling -linos. The stnddingsails, and the jibs and staysails, 
are drawn down, so as to be taken in or reefed, by down-hauls ; and 
the courses, topsails, and topgallant-sails hauled about the mast or the 
yards, so as to suit the various directions of the wind, by braces on the 
yards. 

24. The^t^ is a sail of great command with any side wind, but espe- 
cially when the ship is close-hauled, or has the wind upon her beam ; 
and its effect in casting the ship, or turning her head to leeward, is 
very powerful, and of great utility, particularly when the ship is working 
through a narrow channel. 

25. ThiQ flying 'jih is a sail much used in fine light winds, set upon a 
boom, and rigged out beyond the jib-boom ; and sometimes an inner-jib^ 
a similar sail, set between the fore-topmast-staysail and standing-jib, 
the tack of which is made hai near half-way down on the jib-boom. 

26. The after-sails^ which are those that belong to the mainmast and 
mizenmast, keep the ship to windward; on which account, ships sailing 
on a quarterly wind require a head -sail and an after-sail— one to coun- 
teract the other. 

27. TV hen a ship sails with a side wind, the clues of the fore and 
main courses are fastened by a tack and sheet, the tack being to wind- 
ward and the sheet to leeward. The tack is, however, only disused 
with a stern wind, whereas the sail is never spread without the assist- 
ance of one or both of the sheets. 

28. It is under the topsails that many important evolutions are made, 
especially in time of emergency; and they are justly accounted the 
principal sails in a ship. 



ON MEASURING, 

CHAPTEB I. 

ON MEASURING MASTS, YARDS, BOOMS, &o., ON 

BOARD. 

29. The width of all sails are governed by the length of the yard, 
gaff, boom, and stay : the depth by the height of the mast. The total 
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extent of either is always taken, and the allowances for the sails 
stretching are left to the judgment of the sailmaker. 

TOPSAILS. 

HeadB. — ^The topsail-yards are measured from cleat to cleat on the 
yard-arms 

Feet, — ^The fore, main, and cioss-jaokyards are measured from pin to 
pin of the sheave-holes. 

Hoists. — ^The topmasts are measured from the hounds down to the 
heel) and small vessels from the pin-holes down to the heel. 

T0POALLANT-SAIL8. 

ffeads,--^The topgallant-yards are measured from cleat to cleat on 
the yard-arms. 

Feet. — The topsail-yards are measured from pin to pin of the sheaves. 

Hoists. — ^The topgaUant-masts are measured from the hounds down 
to the heel. 

ROYALS. 

Heads.'^'The royal-yards are measured from cleat to cleat on the 
yard-arms. 

Feet. — The topgallant-yards are measured from pin to pin of the 
sheayes. 

Hoists, — ^The rdyal-masts are measured from the hounds down to the 
heel. 

COURSES : — Fore-Course. 

Head, — ^The foreyard is measured from deat to cleat on the yard-arms. 

Depth. — ^The height of the centre of the yard from the decs, and the 
cat-head above the deck ; or, if the yard were sharply braced forward, 
measure the distance between the place of the earing and the bumkin-end. 

BOOM-FORESAIL. 

Head. — Measure the length of the foreyard between cleat and cleat. 
Foot. — Measure the length of the boom between the two holes. 
Depth, — ^The height of the centre of the yard from the mainstay. 

Main-Course, 

Head. — ^The mainyard is measured from cleat to cleat on the yard-arm. 

Depth.'^^The height of the centre of the yard from the deck ; or, if 
the yard were sharply braced forward, the distance from the place of 
the earing to the chess-tree. 

MAIN-STAYSAIL. 

^toy.— -The length of the mainstay between the mouse and the fore- 
mast. 

Depth. — Measure from the place of the peek plumb down, so that 
the foot will clear the boat. 

TRYSAIL. 

JFiKMf.— Measure from the inside of the jaws of the gaff to the hounds. 
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jFbo^.-^— Measure the length of the boom from the aftezside of the 
mast, or from the jaws to the sheaye-hole at the end. 

Fore-leech. — Measure from the under part of the hounds to the boom, 
or from the under part of the gaff, hoisted to its proper height, to the 
boom. 

Cross-^ore. — ^The diagonal length is taken from the throat, or height 
of gaff on the maat, to the place of the clue. This is done to get the 
proper foot-gore, and, if thought necessary, to make a draft * 

FOI«-TRTBAIL. 

Head. — Measure the length of the gaff. 

Foot, — Measure from the mainstay, where it crosses the foremast, to 
the forepart of the gangway. 

Mail. — The height of the gaff stands aboye the mainstay. 

GAFF-TOPSAIL. 

ilf<!M^ .—-Measure from the sheave-hole of the topmast, or the place 
the throat reaches, down to the gaff hoisted to its proper place. 

Foot. — Measure the length of the gaff to the hounds. 

Crow-^or«.— Let the gaJf be properly peeked, and measure the dis- 
tance between the places of the throat and clue. 

AWNINGS i-^Forecastk. 

Measure the length from the fore-end, or forestay, to the afterside of 
the foremast. 

Breadths. — Measure the distances between the two cat-heads, middle- 
way, and fore-part of fore-rigging. The breadth of the fore -end is 
generally 3 feet. 

Main^^Deck Awning. 

The length is taken from the afterside of foremast to afterside of 
mainmast. 

The breadths are taken at the fore-part of fore-rigging and main- 
rigging. 

Quarter-Deck Awning. 

The length is taken from the afterside of the mainmast to the foreside 
of the mizenmast. 

The breadths axe at the fore-part of main-rigging and mizen-rigging. 

Poopy or After- Awning n 

The length is from the foreside of the mizenmast to the rake of the 
stem over the taffrail. 

The breadths are a4; the fore«part of mizen •rigging and at the taffrail. 

Curtains to Awnings. 

Their depth is taken from the sides of the awning to the gunwale, 
supposing the awning to be in it6 place. 

* ThQ caleulation from this meastirement is shown in another part of this work . 
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CHAPTEB 11. 
RULES FOR FINDING THE NUMBER OF CLOTHS, AFTER 

DETERMINING THE SIZE OF THE SAIL, FROM THE DIMENSIONS 
OF THE MASTS, YARDS, fcc. 

30. Sails hare a doable flat seam, and the breadths vary according 
to the size of the sail. The breadth of the seams of courses, topsail^ 
and other sails in the merchant service, are as follows, viz., courses and 
topsuls, for 500 tons and upwards, one inch and a half; and for 400 
tons ships and under, one inch and a quarter at head and foot ; all other 
square sails, one inch at head and foot. The tablings, too, yarj pro- 
portionablj to the size of the sail :^-cour8es from 4 to 6 inches, topsails 
3 to 5 inches, and topgallant- sails 3 inches, on the leeches. 

RULES. 

I. Heads of topsails and ceurses : -^^ of the width gives the number 
of cloths. 



1. Given the length on the head 40ft. 2in., to find the quantity of 
dotiiB? FT. IN. 

Here .... 40 2 

Multiply by - - 6 

Divide by - - 11)241 

22 cloths nearly. 

2. Given the width of the head of a topsail, 21 feet : required the 
cloths ? FT. 

Here 21 

Multiply by - - - 6 

Divide by - - 11)126 

"Ut^. or Hi cloths. 

*** When there is a remainder, it must he mnltiplied hj 2, and will give the nnm- 
her of inches of a cloth. Hence, it will he ohsenred, that the ahove role is quite 
general, answering for small as well as large ships' courses, topsails, and small 
topgaUantHBails. 

II. Heads of topgallant-sails : ^ of the width gives the number of 
cloths. 

EXAMPLES. 

1. Given the length on the head, 23 feet, to find the number of cloths ? 

FT. 

(By Rule I.) Here 23 

Multiply by - - - 6 

Divide by - - 11)138 

li/r or 12^ cloths. 
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2. Giyen the length on the head, 40ft. 4in. : reqa red the number of 
cloths? 

FT. IN. 

(By Rule II.) Here - - - - 40 4 
Multiply by - - 8 

Divide by - 15)322 8(2 1^ cloths. 
30 

"22 
15 



12 

15)92rein. 6+6= 12in. or i cloth. 
90 

2X3 = 6in. 

%* When there is a remainder, it must be multiplied bj 8, and it will give the 
inches of a cloth. 

III. For the foot of topsails and topgallant-sails : ^ of the length of 
the foot on a square gives the number of cloths. 

EXAMPLES. 

1. Given the length of the foot of a topsail, 39 feet, to find the 
spread of cloths ? 

FT. 

Here ----- 39 
Multiply by - - . 7 

Divide by - - - 13)273(21 cloths. 
26 

I3 
13 

2. Given the foot on a square of a topgallant-sail, 26 feet, to find the 
number of cloths the foot spreads ? 

FT. 

Here 26 

Multiply by - - - 7 

Divide by - - - 13)182(14 cloths. 
13 

52 
52 
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lY. For the foot of topsaib and topgaUftnt-sails having cringles in 
liea of tamed olaes, ^ of the length of the foot giyes the requisite num- 
ber of cloths. BXAMFLES. 

1 . Qiven the length of the foot of a topsail, 36 feet : to find how many 
cloths are required ? ft. 

Here 36 

Multiply by - - - 4 

Divide by - - 7)144 

20 cloths. 

2. Given the length of the foot of a topgallantsail, 49 feet : how many 
cloths are required 1 ft. 

Here 49 

Multiply by - - . 4 

Divide by - . - 7)196 

28 cloths. 

*•* When there is not mnch ilack to be marled in, 1 of a cloth less in the foot. It 
maj, howerer, be observed, that it is a good plan to hold slack canyas in between the 
bnntline holes, as it eases the oanTas greatly from the tops and cross-trees, whore the 
sail is generally mnch chafed when it is tignt across. 

THE RULES FOR FINDING THE CLOTHS OF FORE AND AFT SAILS. 

81 . The breadths of the seams being made broader on the head and foot, 
or foot only, are to be as follows, viz., trysails, mizens, and drivers, two 
inches and a half at the head, and three inches on the foot, except where 
the gores are stronger towards the mast, and the seams are one quarter 
to one half-inch broader ; the seams of jibt are three inches at the foot, 
increased towards the clue : but the seams ought to be creased, accord- 
ing to the roach with which the sail is cut, and thus eat up the irregular 
gores, and form a regular curve on the foot. The seams being made 
broader on the head and foot than the remaining part of the seam, forms 
what is called the belly part of the sail, restrained by the slack 
after-leech, which will be noticed afterwards. 

L For the foot of trysails and mizens, |^ of the length of the foot 
gives the number of cloths. 

EXAMPLES. 

1. Given the length of the foot of a tiysail, 29 feet : to find the num- 
ber of cloths ? FT. 

Here 29 

Multiply by - - ~ 24 

116 
58 

Divide by - - - 43)696(16 cloths. 
43 



258 
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2. Giren the length of the foot of a micMi, 44 feet : to iSnd the number 
of cloths ? FT. 

Here » . ^ . - 44 
Multiply by . - - 24 

88 

Diyideby - - 43)1056(24^ cloths. 
86 

"196 
172 

"24 

II. For the heads of mizens, ^ of the length of the head, will giro the 
number of cloths. 

EXAMPLES. 

1. Given the head of a mizen, 22 feet 6 inches : to find the number of 
cloths? FT. IN. 

Here . - - - 22 6 
Multiply by - - 5 

Divide by - - 9)112 6 

12^ doths. 

2. Given the head of a driver, 33 feet : to find the number of cloths ? 



Here - - - 

Multiply by - 


FT. 

- - 33 

- - 5 


Divide by - - 


- 9)165 




18^ cloths nearly. 



III. For the foot of a jib, -fl of the length of the foot, will give the 
number of cloths. 

EXAMPUBfl. 

1. GKven the length of the foot of a jib 26 feet 6 inches, to find the 
number of cloths ? ft. in. 

Here - - - - 26 6 
Multiply by - - 19 

26 
Divide by - 36)503(14 cloths. 

143 
144 
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2. Giyen the length of the foot of a jib, 82 feet : to find the number 
of cloths ? FT. 

Here « • - - - 32 
Multiply by - - . 19 

288 
82 

Diyideby - - - 86)608(17 cloths nearly: 

se 

248 
252 



ON FINDING THB NUMBER OF CLOTHS IN THB CLOSE REEF, AND THE 
QUANTITY OF HOLLOW IN THE TWO LEECHES OF A TOPSAIL. 

82. Gtiren the number of cloths in the head and foot and the length of 
the reef, to find the hollow in Ihe two leeches. 

EXAMPLE. 

Oiyen the head 15 doths, foot 24 cloths, and the length of the low 
reef at 1 foot aboye half way of the leech, 82 feet ? 

FT. Head 15 cloths. 

Here - - Beef 82 Foot 24 ditto. 
Multiply by 6 — 

— i)S9 sum. 

11)192 — 

«— - 194 mean cloths. 

17i cloths. 17| 

Diff. 2 cloths. 
Hence, the hollow on each leech will be one doth, or 2 feet. 

*•• The method of fixing the length on the heed of the topndl, or the distance of 
the head of the sail firom the eleats on the topaail-nurd, will oaiue the hollow giten to 
the leediee of the topaaib always to be more or less, according as the lengths of the 
lower yards exceed ine lengths of the topsail-yards, which, in some cases, may giye a 
▼ery considerable hollow, as in the raample shown abore. The hollow giyen to the 
leeches of topsails appears to have oiimnated in the topsail-<yard-arms not beiog saffi- 
ciently long without the sail to take tne lowest reef; but if the length of the aims be- 
yond the head of the sail had been increased to lessen the hollow, or to hare made the 
leeches stiaU^ht, as those of othev sails, the topsails would net only haye stood better, 
but have had a better appeanmce, without occasioning any practical disadyantage, be- 
sides that of the increawd weight of the additional length ol the yard-arm. 
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CHAPTEB III. 
ON DETERMINING THE SIZE OF THE SAIL FROM THE 

DIMENSIONS AS RECEIVED FROM THE MASTMAKER. 

33. Having in the preceding chapter given Roles and Examples on 
the finding of the nnmber of cloths after having determined the size of 
the sails from the measurement of the yards, &c., on board, we shall 
now proceed to determine the size of the sail, from the extreme dimen- 
sions of the masts, yards, &c., as received from the mast-maker, and 
apply these rules in finding the number of cloths. 

FORM OF THE DIMENSIONS OF A FULL-RIGGED SHIP. 



DIMENSIONS OF MASTS, YARDS, BTC. 



Masts. 



Main Mast 

Topmast 

Topgallant-mast . . 

Roralmast 

Fore Mast 

Topmast 

Topgallant-mast .. 

Royalmast 

Misen Mast 

Topmast 

Topgallant-mast . . 

Roralmast 

Housing of mainmast , 

Foremast , 

Mizenmast , 

Outrigger. 



li 


u»S 


Ft. In. 


Ft. In. 


82 10 


13 4 


49 6 


7 9 


26 




18 




77 6 


13 


46 6 


7 3 


24 




16 6 




60 


9 9 


87 6 


5 10 


19 10 




13 




21 6 




27 




14 $ 





Yards. 



Main Yard 

Topsail-yard .... 
Topgallant-yard 
Royal-yard . . . . 

Fore Yard 



Topsail-yard .... 
Topgallant-yard 
Royal-Yard . . , . 

Cross-jack-yard . . 

Mizen Topsail-yard 
Topgallant-yard 
Royal-yard .... 

Bowsprit 

Jib-boom 

Flying jib-boom .. 

Gaff 



H 

15 



Ft. In 
73 6 
67 10 
41 7 
29 6 
8 
6 
37 8 



26 





68 


8 


4) 


9 


29 


8 


21 





60 





45 





49 





41 


^ 



i 






Ft. In. 
4 3 



1 9 



1 11 

1 3 
End. 

2 

6 4i 



Indiei 

10 

8 

6 

10 
8 
6 



The mainmast steps into a chook upon the top of the keelson, which is 1 feet 
6 inches thick^ and a mortoise 8^ inches, for the tenon at the heel of the mast. 
Foremast the nme way. The mizenmast steps on the hold beam, and the tenon is 
4 inches. 



34. From the foreffoing (Chapter I.) we hare simply to determiDe the 
hounded lengths of the masts and yards, and allow for the sail stretch- 
ing ; or fix the places for the head of the connes, topeail% &g.» within 
the cleats on the yard-arms, and the dnes to the sheaye holes on the 
yards. We shall now exhibit the process. 

COURSES. 
RULE. 
1. The depth of the Iseeh is found by adding the length of the mast- 
head, the slings* below the bottom of trestle-trees, the housing of tiie 

* The distance the oat-harpin legs, or place of the centre of the yard, is below the 
top of cheeks, and is generally abont i the honnded length of the topmast. 
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mast, and the cbess-tree aboye the deck, the sum of which, subtracted 
from the extreme length of the mast, and 20 inches or 2 feet from the 
remainder, for the len^h of the leech. 

2. The head. Subtract the two yard-arms from the whole length of 
the main-yard, gives the bounded length, and 3 feet or 18 inches within 
each of the cleats on the yard-arms, for the length on the head. Thus : 



MAIN COURSE. 
FT. IN. FT. IN. 

Mainmast 82 10 - 13 4 head. , Mainyard 

" 5 2 sling. 

<^ 20 8 housing. 

'* 2 chess-tree. 



FT. IN. 

- 73 6 



41 2 

41 8 
Stretching 1 8 



Leech 



40 



*^ two arms 8 


6 


'' hounded 65 
'' within dis. 3 






Head 62 
6 





Divide by 11)372 






33^7 or 34 cloths 

FT. IN. IN. 

Housing - - 21 6 - - 18 chock. 

sub. 8 tenon. 
10 — 

Housing of mast 20 8 

Foot, 38 cloths. 




FT. 

13 

5 

27 



FOBB-OOURSE. 
IN. 

head. 
slingi 
bousing. 



Foreyard - - 
" two arms ^ 



FT. 

65 
8 



IN. 

8 




Leech 32 6 



'< hounded - 57 8 
« within the 

cits, the 

earings 3 



54 8 
6 



Divide by 11)328 



TOPSAILS. 
RULE. 



29^or30cloths 



1. The hoiet. The hounded length of the topmast, or mast-head, 
deducted i^m the extreme length of the topmast. 

2. Head. Subtract the two yard-arms from the whole length of the 
yard, gives the hounded length, and 3 feet for the earings within the 
cleats on the yard-arms is the lenqth of the head. 
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d. CUm-rerf. Sabtraot 4 feet frcmi the whole length of the topsail- 
jurd. 

4. Foot, Sabtract the two jard-arms from the length of the lower- 
yard, and the distance of the two pins of the sheaye^holes is within the 
hounds, gives the^bo^ on a $quar0. Thn&— * 

MAIN-TOPSAIL. 

FT. IN. 

Main-topmast ... - - 49 6 
" head .... 79 

*' hounded - - - 41 9 hoist. 

FT. IN. 

Maun-jard hounded - - - - 65 
*^ distance of the two pins 

within the hounds - 1 8 

" pin and pin - - - 68 4 foot. 

4 



Diyide by 7)253 4 

36 cloths in the foot. 

FT. IN. 

Main-topsail-yard ---..--. 57 10 
" two arms ------ 96 

48 4 
^' within the eleats the earings 3 



Head 45 4 

6 



Diyide by 11)272 

24 A cloths. 
Low-re«f at half-way of the leech - 54 feet. 
FT. Head 24 cloths. 

Here - Beef 54 Foot 36 ditto. 

Multiply by 6 — 

(Art. 82) i)60 sum. 

Diyide by 11)324 — 

-^e — 30 cloths the mean. 

29^ cloths. Beef 29^ ditto. 

Diff. i doth = 12in. 
Hollow (m eadi leech » Bul 
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ON DBTBBMINIMO THB SUSB OV THB SAIL. 17 

fOMI*TOnUIL. 

PT. IN. 

Foie-topmaat - - < - - - 45 6 
«, head 7 8 

** hounded - - - 88 8 hoist. 

FT. IN. 

Fore-jBjrd homided - - - - 57 8 
^ distanoe of the two pins 

within the honnds - 1 8 

^* pin and pm - - - 56 foot. 

4 



Diyide by 7)284 

82 cloths in the foot. 

FT. IN. 

Fore-topsail-yard --------- -52 6 

^ twoanns ------- 90 

^ honnded ---*«*f-486 

within the dcBts the earings - 8 

Head 40 6 

6 



u 



Divide by 11)248 

22 cloths. 
Low-ieef at half-way of the leech - 48ft. 6in. 
FT. IN. Head 22 cloths. 

Here - Beef 48 6 Foot 82 ditto. 

Moltiply by 8 



Divide by 11)291 



26{ cloths. Be^ 26^ 



^)54 sum. ^ 
27 ekths the mean. 



Diff. i cloth = 12in. 
Hollow on each leech = 6in. 
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18 ELEMENTS OF SAILMAKINO. 

MIZBN-TOPSAIL. 

FT. IN. 

Mizen-topmast ----- 37 6 
« head - - - - 5 10 

*^ hounded - - - 31 8 hoist. 

PT. IN. 

Cross-jack-jBjrd ---- -*-58 8 
" twoanns - - - - 13 

«« hounded ^ - - . 45 8 

^' distance of the two pins 

within the hounds - 1 4 

*^ pin and pin - - - 44 4 foot. 

4 

Divide hy 7)177 4 

25 cloths in the foot. 

FT. IN, 

HijEen-topsail-yard ---... .--.40 9 
^* two arms ..--.. 66 

** hounded ------- 34 3 

"^ within cleats the earings • - 3 

Head 31 3 

6 

Divide by 11)187 6 

17 cloths. 
Low-reef at 18 inches above half-way of leech - - 37ft. 6in. 
FT. IN. Head 17 cloths. 

Here - Beef 37 6 Foot 25 ditto. 

Multiply by 6 — 

' i)42 sum. 

Divide by 11)225 — 

■ 21 cloths the mean. 

20i cloths. Beef 20^ cloths. 

Diff. i cloth = 12in. 
Hollow on each leech = 6in. 
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ON DJ^QBMINXIVO THE BIZB OF THE SAIL. 19 

TOPGALLANT-SAILS. 
RULE. 

1. The hoist. The honnded length of the topgaUant-maBt, with one 
foot added. 

2. The hectd. Sabtract the two yard-aims from the whole length of 
the yard, giires the honnded lengthy and 18 inckes for the earings to 
come within the cleats on the yard-arms, for the length on the head. 

8, Foot, Subtract the two yard-arms from the length of the topsail- 
yard, and the distance of the two pins of the sheaye-holes within the 
hounds giyes the length of the foot for sheeting home. Thus— 

MAIN-TOPOALLANT-SAIL. 

Main-topgalknt-mast ......26 feet. 

Add 1 



Main-topsail-yard, hounded - - - 

^' distance of the two pins 

within the hounds - 



FT. 

48 
1 


27 hoist. 

IN. 

4 
4 


47 


foot. 
4 



pin and pin 



Divide by 7)188 

26 cloths in the foot. 

FT. IN. 

Main-topgallant-yard --«---- 41 7 
*' two arms ----- 54 

" hounded 36 3 

*' within cleats the earings - 1 6 

Head 34 9 

8 

Divide by 15)278 0(18^ cloths- 
15 

128 
120 



^\ or i cloth. 
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20 ELEMENTS OF BAITiMAKINCU 

FORErTOPGALLAin!.SAIL. 

Fore-topgallant-maat -- ---..-2;4 feet. 

Add 1 

25 hoist. 

PT. IN. 

Fore-topsail-yard, hounded - - - 43 6 
^ distance of the two pins 

within the honnds - 1 4 



** pin and pin - - - 


42 2 foot. 
4 


Divide hy 7)168 8 




24 cloths in the foot. 


FI. 


IN. 


Fore-topgallant-yard - - - - 37 
" two arms - - 4 


8 
10 


" hounded - - - 32 


10 


" earings within the 

cleats - - - 1 


6 


Head - . - 31 


4 




8 


Diyide by 15)250 
15 


8(1 6^ cloths. 


100 




90 




10 




12 




15)128(8ia., or ^ olodi nearly. 
120 


WWM 
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ON DBTBRMININO THE SIZE OF THB SAIL. 21 

MIZEN-TOPGALLANIHSAIL. 

FT. IN. 

Mizen-topgallant-mast .-- ----1910 

Add 1 



20 10 hoist. 



FT. IN. 

Musen-topsail-yard, hounded - - - 34 d 
*^ distanoe of the two pins 

within the hounds - 1 



pb and pin - - - 33 3 foot. 

4 



Divide by 7)133 



19 cloths in the foot. 



FT. IN. 

Mizen-topgallant-yard ---....29 8 
** two arms ------ 3 lo 

" hounded ------ 25 10 

^^ within the cleats the earings 1 6 

Head ------- 24 4 

6 



Divide by 11)146 

13^ cloths. 
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ELEMENTS OF SAILMAKINO. 



ROYALS. 
RULE. 

1. The hoist. The hounded length of the royal-nuust. 

2. The head. Subtract the two jard-axms from the whole length of 
the yard, gives the hounded length, and 1 foot for the earings to come 
within the cleats on the yard-arms, which gives the length on the head* 

3. The foot. Subtract the two yard-arms from the length of the top- 
gallant-yard, and the hounded length gives the length of the foot sheeted 
home. 



MAIN-ROYAL. 



Main-royal-mast - - - - - 

Main-topgallant-yard, hounded - 

" distance of the two 

pins within the 

houads - - - 



- - 18 

FT. IN. 

36 3 



1 



feet the hoist. 



pin and pin - - 35 3 foot. 
7 



Divide by 13)24fi 9(19 cloths in the foot. 
13 

116 
117 

FT. IN. 

Main-royal-yard ---29 6 

" two arms • 3 6 

" hounded 26 

" earings to come within the 

cleats ------ 10 

Head 25 

8 

Divide by 15)200 0(13^ cloths. 
15 



50 
45 



i^=i. 
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ON PBTBBMINXNO THE SIZE OF THE SAIL. 23 

rOEB-BOYAL. 

Fore-foyal-mast -------16ft. Gin. the hoist. 

FT. IN. 

Fore-topgallant -yard, hounded - - 82 10 
^' distance of the two pins 

within the hounds - 1 

" pin and pin - - - 31 lO foot. 

7 



Divide by 13)222 10(17 cloths in the foot. 
13 



91 
1 



FT. IN. 

Fore-royal-yard -------- 26 

" two arms ----- 36 

« hounded ----- 22 6 

'^ earings to come within the 

cleats ----- 10 

Head .-..-- 21 6 

8 

Divide by 15)172 0(1 li cloths. 
15 

22 
15 



^ or f cloths nearly. 
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24 BLBMENT8 OP 8AILMAKINO. 

MIZBN*1I0TAL. 

Mixen-royal-mast - - .--.-- Id feet the hoist 

FT. m. 
Mizen-topgaUant-yard, hounded - 25 10 
** distance of the two pins 

within the hoonds - 10 

'* pin and pin - - 




Diyide bj 13)175(18^ cloths in the foot I 

13 



45 

39 



^ or i cloth. 

FT. IN. 

Mizen rojal-jrard --------21 

" two anns ----- 26 

<< hoanded - 18 6 

" earings to come within the 

cleats ------ 10 

Head 17 6 

8 



Diyide by 15)140 0(9^ cloths. 
13i 

^=i cloth. 
DBIVER. 
RULE. 

1. To detennine the height of the nock of the sail, or gafl^ on the 
mast. Add the length of the mast-head, the sling of the cross-jack 
yard, and the housing of the mizen-maat, and snbtrawt the sum from the 
whole length of the mizen-mast, the remainder gives the height of the 
oross-jack-yard, on a leyel with the cat-harpin legs, when the gaff is 
worked on a tiysail-mast ; bnt when worked on the standing nust, it 
can seldom be got so high. 

2. The Ittff'oT depth of the mast The distance from the nock to 
1 foot 4 inches, or to 1 foot 9 inches, aboye the boom, which the height 
of the saddle Tvill determine, which is about 5 feet 6 inches aboye the 
deck in flush-deck yessels, and in poop-deck ships as low as the boom 
can be conyeniently worked oyer the poop or barricading. 

3. To determine the ^09^A on ^AeA^. Subtracting the outer end (for 
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ON DBTmMIMINa TBE SIZE OF THE BAIL. 25 

difiplaying edgnaLs) from the length of the gaff, gives the hounded length 
or place of the cleat, and 1^ inch in every 3 feet is allowed for the 
head of the sail stretching, which is about 1 foot 8 inches in small 
vessels, and 2 feet in larger, what the head comes within the cleat or 
hound. 

4. The length of the foot is short of the length of the boom 8} inches 
in every 3 feet, for the foot of the sail stretching. 

5. For the proportion of the after^Uech to the luffy which determines 
the peaky one and three-fifths the luff. Thus — 

FT. ?N. FT. IN. 

JUizen-mast ---60 0-99 head. 
« 3 sling. 

<* 14 5 housing. 

27 2 

32 10 height of cross-jack-yafd firom the 
poop-deck, 
6 height of tack from the deck. 

Depth of mast - - 26 10 

FT. IN. 

Gaff - - 41 4i 

"end - - - 6 4| 

" hounded -------- 35 

^ earing to come within the hound - 2 

Head 33 

5 

Divide by 9)165 

18| cloths. 
Distance of outrigger-end to the most, 49 feet, and ^^ = 16 yards, 
which, multiplied by 3^ inches = 5 feet, the foot is to be short of the 

44 V 24 
boom ; or, the length of foot of sail is 44 feet. — ^ — = 24^ qloths 

in the foot. (See p. 12.) 

Leech = 27 + ?I^ = 43 feet. 

STANDING JIB. 
RULE. 

The foot to be one cloth less than five-sixths of the length of the jib- 
boom. 

The depth of the leech :— ?as many yards in length, within one, as there 
are cloths in the foot. 
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26 BLEMENTB OF 8AILMAKINO. 

The luff or utay : — about one-fourth more than the length of the 
leech.* 

The foot is obtained thus — Jib-boom, 45 feet, and — ^— = 37 feet, 

equal to 20 cloths; leech, 19| yards, cut; and stay, 25 yards. 

STAYSAILS. 

FOBB-TOPMAST STAYaAlL. 

Rule. — ^The length of the leech : — ^the hounded length of the fore- 
topmast. The foot : — ^the same number of cloths as the leech in yards. 
Thus — ^fore-topmast, hounded, 38 feet 3 inches ; or leech, 13 yards, cut ; 
foot, 13 cloths. 

FOBE-STATSAIL. 

Rule. — The foot of this sail to have two cloths more than half the 
number of cloths in the head of the fore-course, cut straight. The 
depth of the leech : — ^the same as the fore- course. 

MAIN-STAYSAIL. 

Rule. — The foot to be five-eighths the number of cloths in the head 
of the main-course, and to be cut straight. The depth of the leech : — 
the same as the main-course. 

MIZEN-STAYSAIL. 

Rule. — The foot to be OQnal to one-half the number of cloths in the 
head of the main-course. The d^th of the leech to be seren-eighths of 
the depth of the main- course, llie tncttt to be two-thirds the depth of 
the leech, haying two mast-gores. 

STUDDINGSAILS. 

lowek-studdingsail. 

Rule. — The number of cloths to be two-thirds of the quantity of 
cloths in the head of the foresail, with two cloths more in large ships. 
The depth of the leech : — ^the same as the fore-course. 

MAIN-TOPMAST AND TOPGALLANT STUDDINGSAILS. 

Rule.^— <The maintop and topgallant ituddinggaiU are one-half the 
respective cloths in the head of fore-topsail and topgallant-sails. Four 
cloths are gored on the outer-leech of the topmast-studdingsails, and 
three cloths of the topgallant -studdingsails. 

FORE-TOPMAST AND TOPGALLANT STUDDINGSAILS. 

Rule. — One cloth less than the maintop and topgallant studdingsails. 
The depth of the inner leeches : — 9 inches longer than the leeches of the 
respective topsails and topgallant-sails. 

* The complaint of jibs, which do not stand well, is very often from the olne being 
too low ; and when the jib-sheet is carried too far aft, the sail is always drumming 
with a slack leech. (See Art. 43*) 
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ON ROAOHINO THE SAILS. 27 



CHAPTER IV. 
ON EOACHING THE SAILS, AND THE MENSURATION 

OF THE GORES. 

35. What is here meant by roachin^y is the arc of a circle passing 
through the middle at the foot and clues of the sails, as topsails, top- 
gallant-sails, &c., for clearing the several stays which reach between 
the masts and bowsprit, and standing above the yards. 

36. The height of the lower part of the topsails, topgallant-sails, 
&o., at the middle, is governed by the height of the stays standing 
above the yards, on which they are extended. 

37. The height of the lower part of the courses at the middle, in 
small vessels, is governed by the height of the boats, for the main, and 
by the mainstay, when it is carried to the stem, for the fore ; and, in 
large ships, the foot of the courses stands about 6 inches above the 
bulwarks or hammock-rails. The roach, however, of the foot of the 
courses is not circular : •!• o^ ^^ breadth at the middle is made parallel 
to the head, from which place the clues are carried down to give the 
roach. The reason why there are so many square cloths in the centre 
of the course, is to prevent leeward pressure, thereby equalizing the 
pressure of the wind on the surface of the sail — ^the same means clearing 
the height of the boats, and not throwing the foot so high up into the 
wind. 

38. That the courses may stand well, it requires an equal strain to be 
brought on the foot and leech ropes ; for if the sail is acted on too much 
up and down, the foot will become slack, or, if too much in a fore-and- 
aft direction, the leeches will become slack ; consequently, too much 
care cannot be taken in fixing these blocks for the tacks and sheets, or, 
if the blocks are fixed, in cutting the sail to them. 

39. The foot of the foresail is sometimes narrowed, for bringing the 
tack to the boomkin : — ^formerly, 3 feet 9 inches on each leech, and, in 
some ships, about 2 feet, or two cloths in the foot less than the head. 
This quantity, however, may not be invariable ; for when the boomkin 
can be carried sufficienUv forward to bring the tack properly down, it 
will be better to lessen the narrowing, not only on account of gaining 
sail, and for appearance^ but the sail will, in general, stand better with 
parallel leeches. 

40. The roach of the mainsail, in 1,500 tons ships, is 3 feet 9 inches, 
and in smaller ships, 3 feet ; and the roach of the foresail, 3 feet, and 
in small vessels, 2 feet 6 inches. The roach of the mainsail and foresail 
should, however, be such, that when the depth at the middle is fixed, as 
well as the tack and sheet blocks, the foot and leech ropes shall be 
properly acted on. 

41. The roach commonly given to topsails is about 1 foot 9 inches 
for main and fore topsails, and 3 feet for mizen-topsails. The topsails 
of brigs are usually reached about 2 feet 6 inches to 3 feet. 

42. The quantity of roach given to topgallant-sails, for large ships, 
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28 ELElfENTS OF SAILMAKING. 

ia 4 feet, and for small ships, about 3 feet. The roach here given is for 
clearing the topmast stays, when the topsails are reefed. To lessen the 
roach in the topgallant-sails would be somewhat adyantageous with 
whole topsails ; but when the topsails are reefed, the topgallant-sails 
must be kept higher, and not sheeted home. The mizen-topgallant-sail 
is commonly reached as much as 5 feet 6 inches, on account of the 
standing pi^ of the main-topgallant braces leading to the mizen-top- 
mast stay, and, particularly so, to allow the sheets to come home oyer 
the single-reefed mizen-topsail. 

43. The royals are also reached as much as 1 foot 6 inches the main 
and fore, and 2 feet the mizen, in large ships ; but brigs are commonly 
reached only 6 inches. 

44. The remaining sails, by which the gore on the foot gives the 
position of the clues, are the jib and driver. The position of the clue 
of the jib will be according to the steave of the bowsprit, and the angle 
formed by the jib-stay and the fore-topmast. The flatter the jib-stay, 
or the greater angle the jib-stay makes with the fore-topmast, the greater 
foot gore is required, and shorter leech ; and, also, the less the steave 
of the bowsprit, the shorter the length of the leech, and more foot gore 
will the jib require. The height of the clue, however, should be such 
as to prevent the foot-rope being slack, or the sail (hrumming with a 
slack leech. 

45. The common size given to the jib at the foot is 4 the length of 
the jib-boom, and one cloth less for small ships ; for the leech, as many 
yards in length within one as there are cloths in the foot ; and for the 
luff or stay, eveiy cloth is roached 3 inches, or the fore-edge of each 
cloth is carried down 3 inches, on an average, without a perpendicular 
irom its edge, and the most round on the stay is nearly one-third 
up from the tack, to a line stretched from the tack to the peak; 
but, if we desire the element to which its dimensions bear the best rela- 
tion, and take *27, the length of the water-line, for the foot of the jib, 
*8, or nearly the length of the topmast-stay, for the luff, and *8 of the 
luff for the leech, we shall have a well-proportioned jib, which will 
stand well, provided the proper round in the luff and feot be given. 
The leech, however, may be somewhat longer, (when the bowsprit steaves 
a great deal,) to avoid carrying the jib- sheet too far aft, and to prevent 
the leech-rope from being slack. The longer the leech and foot of th^ 
sail are, the less foot-gore is required ; and the foot, to form the proper 
round, must be made to cut the stay from 6 to 9 inches above the jib- 
boom ; or the foot of the jib should be like a driver foot. 

46. The amount of the foot-gores in the driver, which determines the 
position of its clue, can only be governed by the number of cloths in 
the mast-leech or luff, and the rake of the mast. The foot-gore must 
vary inversely as to the nJne of the mast. The greater the rake, the less 
the foot-gore ; but the boom, which rises with the sheer of the deck, 
will also diminish the foot-gore. Hence, care must be taken in giving 
the proper foot-gore to suit the rake which the mast has, and the num- 
ber of cloths in the mast-leech. Again, when the mast cloths are 
several, and the mast has little rake, the gore of the foot can be made 



Digiti 



ized by Google 



ON BOAOHINO THB BAILS. 29 

lees, by dividing the cloths between the mast-leeoh and after-leech :— - 
say, if there were 9 cloths difference between the foot and head, let 
3 goring-cloths be brought on the after-leech (see Plate 6), and that 
will diminish the foot-gore considerably; also, the fewer the mast 
cloths, the ffreater is the head-gore, and the less the foot gore, for giving 
the sail peaSc. 

47* The proportion of the leech to the luff or mast-leech, which 
determines the peak, varies according to fancy. When with a narrow 
head, the sail has a handsome appearance, having a deal of peak ; but 
a wide head and little peak is better adapted for quick sailing. In the 
merchant service, the proportion of the length of the after-leech in large 
ships' drivers, is one and three-fifths the luff; and in brigs, about one- 
half longer than the depth of the fore -leech. The head is within the 
cleats, in large ships, 2 feet, and in all smaller vessels about 1 foot 
8 inches, for stretching. The head, foot, mast-leech, and after-leech 
are reached (see Plate 6). The latter of these is by means of gathering 
slack canvas in the seaming-up of the after-leech, or puckering the 
seams, in a gradual manner. The slack, however, should be held on 
all above the reefs ; that is, 1 inch in every 3 feet down from the head 
to the upper reef in the leech seam, and 1 inch less in the next seam, 
and so on, one inch less in every seam from the leech ; but when the 
sail has a narrow head, and a long leech, the slack is more quickly 
diminished. The seams thus sewed, and the slack allowed in the cutting 
out, form the curve on the leech, which, rightly managed, will be an 
extremely near approximation to a circular arc. The same means give 
the utmost freedom to the after-leech, thereby taking out the belly 
which was made by the broad seams, and bringing it back, as near as 
possible, to a perfect plane ; besides, the straining of the leech into a 
hollow is completely avoided — at least, so far as it is practicable. (See 
Art. 31.) 

48. In determining the gores for sails, no general rule appears to be 
known among sailmakers, and only such figures are used by them which 
their own experience has discovered, without attempting at figures 
founded on mathematical principles. It is here intended to show, that 
all the gores can be calculated for every sail, the sizes of which have 
already been determined, according to the preceding rules. Previous, 
however, to these being worked out, it wUl be necessary to give a few 
preliminaiy examples. 
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ON FINDING THE DEPTH OP THE GORES, FOE CUTTING THE 
HOLLOW ON THE LEECHES OF A TOPSAIL. 

49. Given the depth of the leech, the nnmber of cloths, and the 
hollow on the leech, to find the depth of each gore. 

EXAMPLE. 

Given the depth of the leech, 32 feet, the number of goring cloths, 
four and a half, equal to 9 feet wide, and the hollow at half-way down 
on the leech, 2 feet ? 

(Plate 1.) Let the right angled triangle ABO, Fig. 1, represent the 
leech, when straight. Upon AG, as a chord with the height or given 
hollow, describe the arc ANC, of which is the centre, and ON the 
radius. Draw OE, AF, and OF parallel to BO and AB respectively. 
Divide the base BO, which is equal to the width of the cloths, into as 
many equal parts as there are cloths in the leech, which, in the present 
example, are four aud a half, being designed for a small topsail with a 
deal of hollow. (See Art. 32.) Through the points of division draw 
lines perpendicular to BO, to meet on OE^ then will the differences of 
the perpendiculars within ANOB be the gored cloths, and the depth of 
each is easily found by the following. 

CALCULATION OF THE DEPTH OP THE GORES. 

Here AO = V(AB*+ B0») = 33-24, the length of the chord of 
the arc ANO. From the chord of the arc equal 33*24 feet, and the 
height or hollow 2 feet, will be found the radius of the sweep ON = i 

(IN + ^') = i (2 + i^') = 70-056. And, by similar triangles 

ABO, AIG, and OGF, we have BO : AB : : AI : IG and AO : BC : : 

OG : OF ; or, IG = ?^J^^^ = 59-09, OG = 70-056— (59-09 + 2) 

= 8-966, and OF = ^^?^^ = 2-42, the distance from the centre to 

the half chord AF, and AF = y^(70-05»— 2-42») = 70-01. Hem^, 
the length of the perpendiculars within ANOD ore as follow :— - 

i/(70-056*— 68-01*)— 2-42 = 14-38 

V(70-056'*— 66-01")— 2-42 = 21 06 

i/(70-056*— 64-01')— 2-42 = 26-05 

iv/(70.056'»— 62-01»)-.2-42 = 3017 

iv/(70056^— 61 01';— 2-42 = 32- 
And the depth of the gores are thus found, as the 

FT. DEC. 

Ist gore 14-38 = 14 

2d ditto - - 21-05—14-38 = 6-67 = 
3d ditto - - 26-05— 21-05 =5- = 
4th ditto - 30-17— 26-05 = 4-12 = 
i ditto - - 32- —30-17 = 1-83 = 

Leech - - 32 



FT. 


IN. 


14 


4 


6 


8 


5 





4 





2 
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ON FINDING THE DEPTH OF THE GOBES, FOR GUTTING THE ROACH 
OF THE FORE-LEECH OF A DRIVER. 

50. GiTen the length on the mast, the number of mast olotfus, and 
the ronnd or height of the roach, to find the depth of eadi gore. 

EXAMPLB. 

Giyen the depth of the mast, 26 feet, the nnmber of mast cloths, fire 
and a half, equal to 11 feet, and the roach 6 inches ? 

(Plate 1.) Here AC, Pig. 1, = ./(CD* + AD») = 28^2, the length 
of the chord of thearc ANC, .-. the radius 0N= ^ (-5 + !f ») = 199-34. 
And by similar triangles ACD, AIG, and OGF, we hare AD : CD : : 

AI : IG, and AC : AD : : OG : OF, or IG = ^^/^'' = 33-35, OG 

4 
= 199-34— (33 35 + 5) = 165-49, and OF = " ^^^' ^ = 64-55, 

the distance from the centre to the half chord AF, and AF = ^(199*34' 
— 64-55^) = 188-6. Hence, the lengths of the perpendiculars within 
ANCD are respectively — 

V^(199.34«— 186-6')— 64-55 = 557 
V^(199-34»— 184-6*)— 64-55 = 10-67 
V^(199-34»— 182-6*)— 64-55 = 15-41 
y^(199-34»— 180-6*)— 64-55 = 19-88 
]/(199'34*— 178-6*)— 64-55 = 23-98 
V(199-34*— 177-6*)— 64-55 = 26-0 
And the depth of the gores are thus found, as the 

FT. DEC. FT. IN. 

1st mast gore ------ 5-57 ==56 

2d ditto - - 10-67— 5-57 = 5-10 =50 
3d ditto - - 15-41—10-67 = 4-74 = 49 
4th ditto - - 19-83—15-41 = 4-42 = 46 
5th ditto - - 23-98—19-83 = 4-15 = 42 
i ditto - - 26- —23-98 = 2-02 = 20 

Mast - . 26 
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32 ELBHENTS OF 8AILMAKINO. 

ON FINDING THE DEPTH OF THE LEECH GORES, WHEN THE 
LEECHES ABE CUT STRAIGHT. 

51. Given the depth of the leech, and the number of cloths gored on 
the leech, to find the depth of each gore. 

BuLE. — Divide the depth of the leech by the number of cloths gored 
on the leech, and it will give the depth of each gore. 

EXAMPLES. 

1. Given the depth of the leech of a main-course, 40 feet, and having 
two goring cloths, that is, three-quarters of a cloth at the earing, and 
one -quarter of a cloth at the clue ? 

Here - Divide by 2)40 feet. And i)20 feet. 
— Subtract 5 « 

20 — 

First, three-quarter cloth - - 15 gore. 
Second, a whole cloth . - - 20 " 
Third, a quarter cloth - . - 5 ^^ 

Leech - - 40 feet. 

2. Given the hoist of a topsail, 32 feet, and three and three-quarters 
cloths en each leech ; that is, half of a cloth at each earing, and one 
quarter of a cloth at the clues ? 

Here - Divide by 31)32 feet. 
4 4 

15)128(8 feet 6 inches. 
120 

8 
12 

15)96(6 
90 

6 

FT. IN. 

And Divide by i)8 6 

First, half a doth --------43 gore. 

Second, a whole cloth -------86 " 

Third, ditto ditto 86 « 

Fourth, ditto ditto -86 " 

Fifth, a quarter cloth -- 20 *' 

Leech - » 32 
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MBNSUIUTION OP THB GORES. 33 

3. Giyen the hoiBt of a topgallaiit-sail, 20 feet 6 inches, and two and 
fiye-eighths cloths on the leech ; that is, equal to 15 inches wide the cloth 
at the earing, and one quarter of a cloth at the clue ? 

IN. 

Thus • - 24 - equal to one doth. 

IN. 

12 equal to one-half of a cloth. 
3 equal to one-eighth of a cloth. 

Sub. 15 equal to fiye-eighths of a cloth. 

9 equal to three-eighths of a cloth. 
And 9 inches, or f of a cloth, are cut off the full cloth at the earing, 
and brought on at the clue for the one quarter cloth. 
Here - Diyide by 2|)20 6 
8 8 



21)164 0(7 feet 9^ inches. 
147 

17 
12 

21)204(9^ 
189 

15 

FT. IN. 

Therefore 7 9^. 

Multiply by 3 

Diyide by 8)23 4^ 

First, three-eighths of a cloth - - - 2 11 gore. 
Second, a whole cloth .-----7 9J " 

Third, ditto ditto 7 9^ " 

Fourth, one quarter cloth -----20 " 

Leech - - 20 6 
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34 ELEMENTS OF SAILMAKING. 

ON FINDING THE NUMBER OP SQUARE CLOTHS TO PUT IN THE 
ROACH OF THE FOOT OF SAILS. 

52. Giyen the number of cloths in the foot of a topsail, or any fonr- 
sided sail, and the height of the arc, or amount of the foot-gore, to find 
what number of square cloths there ought to be, so that the foot shall 
be nearly circular, and the first gore, from the sides of the squares, cut 
with 1 inch gore. 

EXAMPLES. 

1. Given the number of cloths in the foot of a topsail, 48, and foot- 
gore, 1 foot 9 inches ; required the number of squares ? 

(Plate 1.) Let AB, Fig 2, represent the half of the foot, and BC 
the height of the arc, or total amount of the foot-gore. Draw the radius 
OE, and from E draw EI parallel to AC, and EI will be half of the 
squares, and IB = 1 inch, the first gore. 

Here, 43 cloths =86 feet, the half of which is 43 feet, the chord AC, 
and 1 foot 9 inches = 1*75 = BC, the height of the arc, and 1 inch = 
'08^. From the chord of the arc equal 43, and the height 1*75, the 

radius is thus found for the foot, viz., OE = ^ (BC + gc ^' 



Thus 43 
43 


1056-57 
1-75 


And 529-16 radius. 
Sub. -08^ BI 




129 
172 

1-75)1849( 
175 


529-070 01 
Therefore EI = •(OE »- 


-0I») = 9feet 


990 

875 


i)1058'32 





529-16 radius. 

1150 
1050 



1000 
875 

1250 
1225 



25 

Hence, the number of squares is nine cloths. 

2. Given 28 cloths in the foot of a topgallant-sail, and gore of the 
foot, 4 feet ; to find the requisite number of squares ? 

Here, OE = ^ (4 + V*) = 100, the radius, and 1 inch = -08^ feet, 
,.. 100— -08^ = 99-910 = 01; therefore EI = v^(100*— 99-91 0») 
= 4 feet. 

Hence, the number of square cloths ia /our. 
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MENSUBATION OF THB GORBS. B5 

ON FINDING THE LENGTH OP THE ARC OR ROACH ON THE FOOT 
OF A TOPSAIL, TOPGALLANT-SAIL, &c. 

53. Given the length of the foot, sheeted home, and height, or total 
amount of the foot-gore, to find the length on the roach or curve of the 
foot. 

Rule. — ^From eight times the chord of half the arc, subtract the chord 
of the whole arc, and one -third of the remainder will be the length of 
the arc nearly.* 

EXAMPLES. 

1. Giyen the length of the foot of a topsail, 32 feet, and height of the 
foot-gore, 3 feet ; what length ought the foot to measure, when marled 
or fixed in ? 

(Plate 1.) Here i)32 the length of the foot. AB (Fig. 2) = 
— V(ie^ + 3») = 16 2785. 

16 half the chord or AC. 
Therefore 16*2785 chord of half arc. 
Multiply by 8 

130-2280 
Subtract 32*0000 chord of whole arc. 



Divide by 3)98-2280 diff. 

32-7426 = 32 feet 9 inches. 
Hence, the foot is 9 inches longer on the roach than it is upon a 
square, or distance the clues are on the yard. 

2. Given the length of the foot of a mizen topgallant-sail, 32 feet, 
and height of the foot -gore, 5 feet 6 inches ; to find the measure on the 
roach for fixing the foot ? 

Here J)32 and v^(16* + 5-5^) = 16-9189, chord of half arc. 

16 

Therefore 16*9189 chord of half arc. 
« Multiply by 8 

135-3512 
Subtract 32*0000 chord of whole arc. 



Divideby3)103*3512 diff. 

34-4504 = 34 feet 5 inches. 
Hence, the roach is 2 feet 5 inches longer than the foot on a square. 

♦ This rule was first given by Hujgens, a Dutch mathematician. 

P 
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86 BLEMBNT8 OF BACMAKINO. 

ON FINDING THE FOOT-GORE, FROM THE MEASUREMENT OF THE 
CBOSSGOBE OF A TRYSAIL. (See p. 8.) 

54. Given the length on the head, foot, and mast leech, . the number 
of mafit cloths, and cross-gore, to find the foot-gore. 

EXAMPLE. 

Given the length on the mast-leech, 22 feet 6 inches ; head, 20 feet ; 
foot, 29 feet ; cross-gore, 35 feet ; and five mast cloths (per rules page 
11) ; to find the foot-gore ? 

(Plate 1.) As the three sides of the triangle CAB, Fig. 3, are given, 
we may find the angle ABC ; and in the right-angled triangle APB, 
AB and BP are given, and, therefore, the angle ABP, and the difier- 
ence of the angles ABC and ABP, will equal the angle CBE ; so that 
we shall have in the right angled triangle BEC, the side BC, and the 
angles to find CE. The computation will, therefore, be as follows : — 

By a well-known rule in trigonometzy — 

Cos. ABC = "^^'^AB^Bc"^^' = ^^^' ^^^^"^ " ®^° ^®'- 
Again, by Rule 1, page 9,^w cloths equals —^ — ~ «" ^ ^ ^®®* 2 inches 

BP 

equal BP, .*. angle ABP = Tb= cos. 40740 =65° 58', and angle 

CBE = 84° 38'— 65° 58'= 18° 40', .'. CE = BC sin. CBE = 29 X 
•32006 = 9-28, or 9 feet 3 inches iha foot gore. 

PF = BP"-^ = BP tan. CBE = 3 feet 1 inch. 

COS. B 

Remark. — ^In this example the mast cloths equal the foot-gore ; but, 
when the foot is longer, it increases the cross-gore, and also the foot- 
gore ; consequently, the mast cloths alone are no rule for determining 
the foot gore. For further remarks, see Art. 46. 



ON FINDING THE FOOT-GORE, FROM THE RAKE OF THE MAST 
AND MAST CLOTHS. (See Art. 46.) 

55, Given the length of the mast-leech, foot, the rake of the mast to 
the foot, and the number of must cloths, to find the foot-gore. 

EXAMPLE. 

The rake of the mast, in the above example, is 1| inch to the foot. 
Then the mast-leech, 22-5 feet, X 1 J inch = 2-11 feet, . •. angle included 

between the perpendicular and mast is equal to tan. -^ = 5° 22', which 

subtracted from 90° gives 84° 38', ABP (above example) = ^5"" 58', 
and CBE = 18° 40', . • . CE = 9 feet 3 inches the foot -gore. 
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MENSURATION OF THE OOBES. 37 

ON FINDING THE FOOT-GORE, WHEN THE HAST STANDS UPRIGHT. 

56. Giyen the length of the mast-leech, foot, and the nnmber of mast 
cloths, to find the foot-gore. 

Rule. — The length of the foot multiplied by the width of the 
majst cloths (bj a thread of the weft), and divided by the length of 
the mast-leech, gives the foot-gore^ supposing the boom on a level with 
the water ; but if the boom has an elevation aft, which it commonly 
has, and var3ring from about 1 foot in 1 2 to 1 foot in 10 above the level 
of the water, this quantity mnst be deducted. 

EXAMPLE. 

Given same as in the first example, 

FT. IN. 

Then -.--92 = 5 mast cloths. 
Multiply by - - 29 = length of foot. 
FT. nr.» ■■ 



Divide by 22 6)265 10 
2 2 



FT. IN. 



45 0)531 8(11 9| foot gore- 
45 

81 
45 

36 
12 

440(9 
405 



ON FINDING THE HEAD-GORE. 

57. Rule. — Multiply the sum and difference of the cross>gore and 
head, and divide the product by the length of the leech : the quotient 
halved and subtracted from the half length of the leech, gives the head- 
goie. 

EXAMPLE. 

The dimensions the same as the preceding. Leech, 33 feet 9 inches, 
(Art. 47). Here (35 + 20) (35—20) = 825, and ^ = 24-^ . • . 
\ (33-75— 24'^) = 4*6, or 4 feet 7 inches the h^ad-gore. 
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38 ELEMENTS OF SAILMAKING 

ON FINDING THE GORES FOR CUTTING A CIRCULAR FOOT TRYSAIL, 

JIB, &c. 

58. Giyen the total amouDt of the foot gores, the number of cloths 
in the foot, and the round up at the clue, to find what distance the 
square cloth ought to be from the leech, and the gore on each cloth, so 
that the foot shall be circular. 

EXAMPLE. 

Given the foot-gore of a trysail, 9 feet ; the number of cloths, 16 ; and 
cut up at the clue. 6 inches ? 

(Plate 1.) Let the arc of the circle BIC represent the foot of the 
trysail ABCD, BE = 16 cloths across, or 32 feet, IL = 9 feet the 
height of the arc, or total amount of foot-gore. From C draw CK 
parallel to BE, and IK = 6 inches, and CK will be the distance of the 
square cloth. The distance of the square cloth is found thus — ^viz., 

CK = ^, (v^IL-IK— IK)* = 6 feet, or 3 cloths; that is, the fourth 

cloth from the leech must be cut a square. Hence, BL = 12 cloths, or 

24 feet, and the radius of the foot is, 01 = ^ f 9 + -^ ) = 36*5 ; and, 

similarly to Art. 50, we find the foot -gores. 

FT. DEC. IN. 

1st gore (next the tack) - - 1-6 =19 

2d ditto •. 1-432= 17 

3d ditto 1 222= 15 

4th ditto 1-052 = 13 

5th ditto ------ -902=11 

6th ditto ---..-- -762= 9 

7th ditto -633= 8 

8th ditto -507= 6 

9th ditto -390= 4 

10th ditto -280= 3 

11th ditto -165= 2 

12 th ditto -055= 1 

13 th ditto -000= 

14th ditto (reversed) - - - =1 

15th ditto =2 

16th ditto =3 

9 feet. 
Similarly, the foot-gores of a jib may be calculated, and likewise the 
gores on the stay, with sufficient data. It is the curvilinear branch of 
this art in sailmaking which particularly calls for arithmetical and 
geometrical knowledge; for, without their aid, sailmakers must fre- 
quently feel their deficiency, when curved edges mingle with straight- 
sided sails. 

• Demonstration. — Let o — x = half chord of the arc, 6 = its height, c= the differ- 
ence between the height and the ordinate at the distance of x from the middle of the 
chord, and D the diameter. Then will (O— 6) h = (a— x)^ and (D_c) c = x^, or 

D 6 = flS— 2dj:4- x^ _j. yz^ and Dc = j:3 + c«, from which we get^5-=^^^y — i- 
= — ' — , reduced gives x^ + 7 — * = r — ^ a quadratic .*, * = r-^ {ybc-'C), 
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DIMENSIONS FOR CUTTING TH£ SAILS. 39 

CHAPTER V. 

DIMENSIONS FOR CUTTING THE SAILS. 

59. The two preoediog chapters are the basis on which to complete 
onr other dimensions for cntting the sails, and reaching, according to 
the size of the ship (Art. 37 to 46). The gores are calculated in a 
similar manner as in the last chapter, and the dimensions for cutting 
may be put like the foUowing : — 

MAIN-COURSE. 
FT. IN. 

Head ----- 62 equal to 34 cloths. 
Foot ----- 70 6 equal to 38 cloths. 
Leech ----.410 cut, and 40 feet tabled. 

Gore 3 

Middle 38 cut. 

For the number of squares - 38 cloths. 

3 

(Art. 37.) 

Divide by 5)114 

23 squares, and gores 1, 2, 3, 4, 
5-7, 9, 5 inches. 
Leech gores 10, 20, and 10 = 40 feet. 

FORE- COURSE. 
FT. IN, 

Head 54 8 equal to 30 cloths. 

Leech ----- 32 6 tabled to the cringle holes. 
Gore ----- 30 

Middle 30 6 cut. 

For the number of squares - 30 cloths. 

3 

(Art. 37.) — 

Divide by 5)90 

18 squares, and gores 2, 3, 5, 7, 
9, 11 inches. 
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ELEMENTS OF SAILMAKIKa. 







MAIN-TOPSAIL. 


Foot-gores. 




FT. 


IN. 


IN. 


Head - 


- 45 


6 equal to 24 cloths. 




Reef - 


- 54 







Foot - 


- 63 


4 equal to 36 cloths. 




Hoist - 


- 41 


9 




Gore - 


- 1 


9 




Middle 


- 40 


cut — 8 squares. 


2 

2 Leech-gores. 














— FT. DEC. FT. IN. 








2—8-11= 8 1 








2—7-52= 7 6 








2—7-07= 7 1 








2_6-67= 6 8 








3—6-35= 6 4 








3-^604= 6 1 



24 41-76 = 41 9 



Head 
Reef • 
Foot . 
Hoist • 
Gore ■ 
Middle 





FORE-TOPSAIL. 


Foot-gores. 


FT. 


IN. 


IN. 


40 


6 equal to 22 cloths. 


1 


48 


6 


1 


56 


equal to 32 cloths. 


1 


38 


3 


1 


1 


9 


2 


36 


6 cut — 8 squares. 


2 

2 Leech-gores. 

i— FT. DEC. FT. IN, 

2—907= 9 1 
2—8-19= 8 2 
2—7-5 = 76 
3—6-97= 7 
3—6-52= 6 6 






22 38-25 = 38 3 
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MIZEN-TOPSAIIi. 
FT. IN, 

Head - - 31 3 equal to 17 cloths. 

Reef - - 37 6 

Foot - - 44 4 equal to 25 cloths. 

Hoist - - 31 8 

Gore - - 3 

Middle - 28 8 cut — 5 squares. 



Foot- gores. 

IN. 

1 
2 



Leech-gores. 

FT. DEC. FT. IN. 



4—9-6 = 
5—8-17 = 
5—722 = 
6_6-52 = 









36 


31-51 31 


6 






MAIN-TOPOALLANTSAIL. 




Foot-gores. 






FT. 


IN. 




IN. 




Head - 


- 34 


9 equal to 18^ cloths. 




1 




Foot - 


- 47 


equal to 26 cloths. 




2 




Hoist - 


- 27 







2 




Gore - 


- 4 







3 




Middle 


. 23 


cut — 4 squares. 




3 

4 

5 Leech 

— FT. 

6 — 5 

7 — 7 

7 — 7 

8 — 7 


-gores. 

IN. 

6 
2 
2 
2 



FOEB-TOPGALLANTSAIL. 



48 27 

Foot-gores. 



Head - 


FT. 
- 31 


IN. 

4 equal to 16i cloths. 


Foot - 


- 42 


2 equal to 24 cloths. 


Hoist - 


- 25 





Gore - 


- 4 





Middle 


. 21 


cut — 4 squares. 
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Head 
Foot ■ 
Hoist ' 
Gore . 
Middle 



ELEMBNTB OF SAILMAKINO. 
MIZEN-TOPOALLANTSAIL. 
FT. IN. 

24 4 equal to 13^ cloths. 
33 3 equal to 19 cloths. 
20 10 
5 6 
15 4 cut — 1 square. 



Head • 

Foot . 
Hoist - 
Gore - 
Middle 



Head - 
Foot - 
Hoist - 
Gore - 
Middle 



Foot-gores. 

IN. 

2 
3 
5 

7 
7 
9 Leech-gores. 

FT. IN. 

11 — 6 4 
13 — 7 3 
15 — 7 3 







72 20 10 




MAIN-ROYAL. 


Foot-gores. 


FT, 


IN. 


IN. 


25 


equal to 13 J cloths. 


1 


85 


3 equal to 19 cloths. 


1 


18 





2 


1 


6 


2 


16 


6 cut — 3 squares. 


3 Leech gores. 

FT. IN. 

3 — 5 4 

4 — 6 4 
4 — 6 4 






20 18 




FORE-ROYAL. 


Foot-gores. 


FT. 


IN. 


IN. 


21 


6 equal to Hi cloths. 


1 


31 


10 equal to 17 cloths. 


2 


16 


6 


2 Leech-gores. 


1 


6 


FT. IN. 


15 


cut — 4 squares. 


3 — 10 

4 — 63 

5 — 63 
3 — 32 



20 16 6 
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MIZEN-BOTAL. 


Foot-gores. 




FT. 


IN. 


Uf. 


Head - 


- 17 


6 equal to 9^ cloths. 


2 


Foot - 


- 25 


eqaal to 13^ cloths. 


3 


Hoist - 
Gore - 


- 13 

- 2 






5 Leech-gores. 

— FT. IN. 


Middle 


- 11 


cat — 3 squares. 


7 — 53 
7 — 63 
3 — 16 



27 13 



DBIYER. 



FT. 

Head - - 33 equal to 18^ cloths. 

Foot - - 44 equal to 24| cloths. 

Leech - - 45 6 cut — 44ft. 3in. tahled. 

Mast - - 26 10 tahled. 



»thf 


^ Foot- Mast- 




gores, gores. 




IN. FT. IN, 


i 


- 12 — 2 9 


1 


- 23 — 5 


2 


- 21 — 4 9 


3 


- 19 — 4 6 


4 


- 16 — 4 2 


5 


- 14 — 3 6 


6 


- 12 — 1 2 



Mast - 
Foot-gores. Head-gores. 

IN. Cloths. 

IN. 4 1 

10 - - - 10 7 

10 - . - 8 8 

.9 ...8 9 

d - - - 6 10 

8 - . - 6 -11 

8 - • - 4 12 

7 - - - 3 13 

7 - - - 2 Slack seams. 14 

5 - - - 1 m. 15 

4 - - - - - - 1 ... 16 

3 --.0.--2---17 

2 - . - 1 - - - 3 ^ - . 18 

1 -.-2-. .4--- 19 

---2--.. 5--. 20 

1 -..3-. -6- .-21 

2 -.-3-. -7--- 22 

3 -.-4---8---23 

4 ..-4-. -10- .-24 

o 



25 10 
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44 ELEMENTS OF BAILMAKING. 



fiTTAKDING-JIB. 



Leech ----.- 19i yards cat: 56 feet tahled. 

Stay ..«..-.. 26^ yards tahled. 

Foot ------12| yards, equal to 20 cloths. 

Stay gores. Foot-gores. 

Cloths. FT. IN. m. 

1 --.-110---- 3 

2 --.- 64---- 2 

3 -.-- 49---- 

4 .--- 49-..- 1 

5 ---- 40---- 2 

6 .-.- 40---- 3 

7 --.- 36---- 4 

8 ---. 36---- 5 

9 .... 32---- 6 

10 -... 32---- 7 

11 .--. 30.-.-- 8 

12 .--- 30-..- 9 

13 - - - - 2 10 - - . - 10 

14 --.- 2 10- ---11 

15 ---- 28-.-. 13 

16 .--- 28. ---15 

17 ---- 26--«.17 

18 - - - - 2 6 .... 19 

19 - - . - 2 6 - - - - 21 

20 -.-. 26- -.-24 



FL7INO-JIB. 



Leech 

Stay 

Foot 

Cloths. 


- 


. 17f yards cut. 

- 22| yards tahled. 

- 9 yards, equal to 14 cloths. 
Stay-gores. Foot-gotes. 

FT. IN. IN. 


1 


- - 


- 


. 9 


- 


- 


. 





2 


.. - 


- 


- 7 


- 


. . 


. 


1 


3 


. - 


- 


- 6 


- 


- - 


. 


2 


4 


- .. 


. 


^ 5 


- 


- - 


. 


3 


5 


- - 


. 


4 


8 . 


- - 




4 


6 


- - 


- 


4 


8 - 


- 


. 


5 


7 


- - 


- 


4 


6 - 


- >. 


. 


7 


8 


.. - 


- 


4 


6 - 


- - 


- 


9 


9 


. 


- 


4 


- 


- . 


- 


11 


10 


. - . 


- 


4 


- 


• . 


. 


13 


11 


. 


. 


- 3 


6 . 


. . 


. 


15 


12 


• . 


- 


. 3 


- 


. • 


. 


18 


18 


. - - 


• 


- 2 


6 . 


. 


. 


21 


14 


- u. 


. 


. 2 


6 - 


. - 


. 


24 
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. DIMENSIONS FOB CUTTING THfi SAILS. 45 

F0RET0PMA8T-8TAY8AIL. 

Leech - - 39 feet cut : 37 feet 6 inohes tabled. Stay-gores. 

Stay - - 47 feet tabled. ^' ' 

Foot - - 24 feet, equal to 13 cloths. 

Foot-gores - 2 inches per cloth. 



;ioths. 


FT. 


IN. 


1st - 


6 


6 


2nd - 


5 





3rd . 


4 





4th - 


3 


6 


5th - 


3 


3 


6th - 


3 


3 


7th - 


3 





8th - 


3 





9th - 


2 


9 


10th - 


2 


9 


nth - 


2 


6 


12th - 


2 


6 


13th - 


2 


6 



LOWEB-STUBDINGSAIL. 

Head, 45 feet 6 inches, equal to 24 cloths : cut, 33 feet. 

MAm-TOPMAST-STUDDINGSAIL* 

Head, 11 cloths; foot, 15 cloths; and ont, 42 feet 6 inches inner 
leech. 
Head-gore^ 4 inches per cloth, decreasing to the cater earing. 
Foot-gore^ 5 inches per cloth, increasing the depth of the inner leech. 

FOBE-TOPMAST-STUDDINOSAIL. 

Head, 10 cloths; foot, 14 cloths ; and cut, 39 feet the inner leech. 
Head-gore, 4 inches, and foot-gore, 5 inches per cloth, respectively. 

MAIN-TOPOALLANT-STUBDINGSAIL. 

Head, 8 cloths; foot, 11 cloths; and cut, 27 feet 9 inches the inner 
leech. 
Head and/oo^ gores^ 6 inches per cloth. 

F0BE-T0POALLANT-STXJDDIN6SAIL. 

Head, 7 cloths; foot, 10 cloths; and cut, 25 feet 9 inohes the inner 
leech. 
Head aad/oot goresy 6 inches per doth. 
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• cut 24 


6 


- 62 


- 


- cut 59 






46 ELEMENTS OF SAILMAKING. 

AWNINGS. 

The canyai is cut in lengths, agreeably to the breadths measured (s 
page 8), and 8 feet taken off the length and breadths for stretching. 
Let the dimensions for the awnings be the following, viz. : — 

Main 'Deck Awning, 

Fore-rigging to fore-rigging - 
Main-rigging to main-rigging 
Length (see page 8) measured 
Then, per Rule I., page 9, 59 X tt = 32 cloths. 

FT. IN. 

Fore-end - 27 6 14 squares, cut 27ft. 6in. 

After-end - 24 6 After-end 18 gores, 1 inch each. 

^)d 32 cloths. 

1 6 or 18 inches gore each side. 

Quarter-Deck Auming. 

FT. IN. FT. IN. 

Breadth at fore-end - - - - - cut 24 6 

Mizen-rigging to mizen-rigging - 27 - cut 24 

Length (see page 8) measured - 43 6 - cut 40 6 

Then, per Rule I., page 9, 40 feet 6 inches X A = ^^ cloths. 

FT.. IN. 

Fore-end - 24 6 19 squares, cut 24ft. 6in. 

After-end - 24 After-end 3 gores, 1 inch per cloth. 

^)6 22 cloths. 

3 inches gore on each side. 

Poop or After-'Aioning. 

Breadth at fore-end ------- cut 24 feet. 

Breadth at the taffirail - - - 17 feet. - cut 15 feet. 

Length (see page 8) measured 34 feet. - cut 31 feet 
Then, per Rule I., page 9, 31 X -ft- = 17 cloths. 
Fore- end - 24 feet. 1 square, cut 24 feet. 

After-end - 15 feet. 



1 .Q Decreasing to 

^j^ after-end. 

4ft. 6in. gore 



1 gore, 1 inch per cloth. 

3 gores, 2 inches ditto. 
5 gores, 3 ditto ditto. 

4 gores, 4 ditto ditto. 
3 gores, 5 ditto ditto* 

17 cloths. 
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Fareeoitle Awning. 

FT* IN. FT. IN. 

Fore-end --------*- 

Cathead to cathead --^...--23 
Fore rigging to fore-rigging ----- 30 6 

Length (see page 8) ------- 41 

Then, per Rule I., page 9, 38 >^ ^^ = 21 cloths. 

FT. IN. 

And - 20 feet. 27 6 

Subtract 3 feet. 20 



ent 8 





cut 20 





cut 27 


6 


cut 38 






i)17 i) 7 6 2 squares, cut 27ft. 6in. 

3 9/3 gores, 2, 4, 6 inches. 
\ 4 gores. Sin. per cloth. 
8 feet 6 inches. 12 gores, S^in. ditto. 

21 cloths. 



CONCENTRATED JIB (bEB PLATE 5), 
EQUAL TO 11 CLOTHS JIB. 

Leecli - 36 feet cut. 

Stay - - 49 feet tabled. 

Foot - - 22 feet, equal to 1 1 cloths. 

Square - 17 feet opposite to the clue. 

DIRECTIONS. 

In cutting from the square cloth, cut each cloth 
longer, to allow for eating-up in seaming. Cut 
from the square or 13th cloth both ways. 

The round of the foot is formed by the selvage 
of the cloth, that is, by cutting a hollow off the 
canyass to join the next cloth. This tightens the 
foot, and prevents its shaking. 

lliere is no waste attending cutting a sail on 
this plan* 



Stay-gores. Clotl 
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2 


- 15 





6 


- 16 
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SECTION SECOND. 

CHAPTER I. 
ON CUTTING-OUT SAILS. 

60. Sails are cut out, dotk by cloth, to the respectiye number of 
cloths in the head, foot, and stay : the depth, to the height of the mast, 
or leech. Sails called 

SQUARE-HEADED SAILS, 

as topsails, topgallant-sails, and other four-sided sails. The cloths in 
the centre are cut square to the depth. The first square cloth cut, is 
the guide or regulator to cut all the other squares by ; and, to prevent 
any mistake, a mark may he put on it. From each side of the square 
cloths cut, the gores are cut to give the roach. 

61. Every cloth gored should be marked from the squares — the first 
gore (1), and the succeeding cloths cut by it (2), (3), (4), &c. — ^to 
avoid conftifiion and mistake. 

62. The gores on the leeches, or appendages, when straight, are 
found by dividing the depth of the sail by the number of cloths gored 
in the leech, which gives the length of each gore. (See Art. 51.) 

63. In cutting the leeches, the foot gore is cut first on Uie Gauvsfls, 
and the length of the longest selvage of the head earing eloth serves to 
measure the shortest selvage on the canvass ; and the first leech-gore is 
set down from a thread of the weft with the opposite selvage. The 
canvass being cut diagonally, the one gore cnts the gore for the other 
leech, the longest selvage serving to measure its length, having the samo 
gore cut on the foot. The gore left on the canvass is altered (if neces- 
sary) to meet the increased gore ; and the length of the shortest selvage 
of the first leech-gore serves to measure the shortest selvage on the 
canvass^ and the gore set down as before, from the thread of the weft 
with the opposite selvage. The gore cut through, the two long gores, 
or points, are put together, and measured both of the same length, and 
having the same foot-gore cut. Consequently, one gore cuts the other, 
for both sides of the sail, without waste. 

64. In leeches of topsails cut with a hollow or circular, the upper 
gores are always longer than the lower ones, which are easily calculated, 
as is shown in an example. (See Art. 49.) 
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ON CUTTINO-OUT SAILS. 49 

65. Sails gored with a sweep on the head and foot, or foot only, have 
received the name of 

FORB-AKD-AFT SAILS, 

as mainsails, misens, drivers, jibs, gaff topsails, &o. The first cloth next 
the masi-Ieech is cut first. Thos, the foot-gore is cut upon the end of 
the canvajss, and the length of the tack -gore is measured up the short 
side on the selvage, and carried across by a thread of the weft to the 
opposite selvage, and cut diagonally ; then the longest gored side of the 
first cloth measures the length of the shortest side of the next. The 
canvass is again taken across by a thread, and the length of the second 
foot gore is measured down on the opposite selvage, and cut diagonally ; 
consequently, the first gored cloth being cut, the longest selvage of it 
serves to measure the shortest selvage of the next, and so on, until the 
whole of the cloths in the mast- leech are cut to the given number, and 
its length, when care must be taken that the whole of the gores do not 
exceed the depth of the luff; and it is better to measure them over, to 
see whether they will make out the length, before proceeding with 
cutting the head cloths, even if the gores should all be rightly calculated. 

66. In cutting all fore and-aft sails, a long gore and a short gore are 
always brought together, and the breadth of the seams of the sail allowed 
for eating<in seaming. 

67. The additional parts of sails, made to fasten with latchings to tbe 
foot of the sails, and which are exactly similar to the foot of the sails 
they are intended for, constitute 

SAILS THAT HATE BONNETS, 

aj9 jibs, drivers, &c., in lieu of having one or two reefs in the sail. The 
bonnets are cut out the whole depth of the sail, allowing enough for the 
tablings on the foot of the sail, and head and foot of the bonnet ; then, 
after the sail is sewed together, the bonnet is cut off the depth required, 
generally 9 feet. Bonnets have a head tabling, 2^ inches broad, on 
which a line of 1 2-thread, named keel-line^ for forming the latchings, is 
sewed in bights. These latches are six inches asunder, and six inches 
long, except the two middle ones, which are eighteen inches long, to 
fasten off with. In fastening it, the loops are alternately reeved through 
holes in the foot of the sail, and through each other, and fastened by 
the two long loops in the middle with two half hitches, by the loosening 
of which they unreeve themselves. The tabling on the foot of the jib, 
when the bonnet is cut off, is six inches wide. The holes are wrought 
np £rom the edge close to the tabling stitches, the same distances as are 
the length of the latchings. Also, the leech, foot, and stay are tabled, 
roped, &c., similar to the jib the bonnet is intended for. A strengthening 
band extends from the clue over two cloths less than half the number 
of cloths in the foot. Earings are made on the head of the bonnet, six 
inches short of the top part, for the seizing of it to the clue and tack 
cringles of the sail. 

68. For the length of gores corresponding to the depth on the selvage 
of canvass, 24 inches wide, observe the table on the following page, 
which will be found useful in finding the length on the stay of a jib, or 
the length of the mast-leech of a fore-and-aft mainsail ; and, when the 
gores are cut longer, for the eating-up in seaming. 
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TABLE— Showing the length of any gore Ibj its depth, from 1 inch to 12 feet, 
advancing by 1 inch in depth on the selvage of the canvass 24 inches wide; and 
also ehowing the length on the selvage of the eating of any gore from the creasing 
of the seams, in widths from 1 inch to 4 inches wide the seams, advancing by ^inch ; 



Depth 
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Selvage. 
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Gore. 
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In. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 
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and in depths of gores from 1 inch to S feet ; and from 1 inch to 1^ inches wide the i 
advancing hj J-inch; and in depths of gores from 8 feet 1 inch to 12 feet. The depths of 
the gores are arranged in the first column, and the length of the gores alongside ox it ; the 
length of the eatings are under the widths of the seams, and in a line with the gores. 
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USB OF THE FOREGOINO TABLE. 

69. In the first colamn, find the depth giyen, and the second column 
will show the corresponding length ; and, immediately under the width 
of the seam, and in a line with the gore, is the length of the eating-in 
seaming, or what the gore flies heyond the creasing of the seam. Sup- 
pose the depth to be 6 feet 4 inches, and the width of the seam 1^ inches, 
opposite to it and under the width of the seam will be found 6 feet 
7 1 inches and 4| inches respectively. 

70. This table will be found of great use when cutting out a jib, 
beginning at the tack. The breath of the seam on the foot requires to 
be allowed before the gore is cat, and the quantity of inches corre- 
sponding to the gore is found under the width of the seam in the table. 
Thus :— Suppose the foot-gore 1 foot 10 inches, and the seam 3^ inches 
broad, then, under 3^ inches is found 3 inches, to be measured on the 
canvass before the gore is set up on the opposite selvage. 

71. It is also well adapted for ascertaining the exact length on the 
stay and leech of a jib, the mast of a driver, and luff of a gaff-topsail. 
Rules: — 1. Place in parallel columns the depths of the gores on the 
stay and foot, and, opposite to them, the lengths of the gores and eating- 
in of the seaming, found in the table in different columns parallel to the 
former. — 2. Add up the several columns, subtract the sum of the foot- 
gores from the sum of the depth of the stay-gores, and 18 inches for 
tabling gives the length of the leech. — 3. For the length on the stay, 
subtracting the sum of the eating-in of the seaming on the stay, from the 
sum of the lengths of the stay-gores, and 18 inches for tabling from the 
remainder, gives the length an the stay, — 4. For the mast of a driver, 
subtract the sum of the eating-in of tiie seaming from the sum of the 
lengths of the mast gores, and 8 inches for tabling gives the length on 
the mast. 
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EXAMPLES. 





Jib,15clotha. 
Leech, 47 feet 6 incheb tabled 
StAT. 64 feet t&hled. 






Gaff-topiaU, 12 cloths. 
Leech 85 feet tabled. 

Mast iA diitn Aittn. 
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Cloths. 


Depth 
of Stay 
Ooret. 


Depth 
of Foot 
Gores. 


Length 
ofSUy 
Gores. 


Eating -in 
Seaming. 


LenjU. 
Eating-in 
Seaming. 


Num- 
ber of 
aothi. 


Depth 
of Mast 
Gores. 


Depth 
of Foot 
Gores. 


Length 
of Hut 
Oorcf. 


Eating-in 
Seaming. 


Lenffth 

Eating-in 

of 
Seaming. 


Ft. In. 


In. 


Ft. In. 


linch 

Seam on 

the Stay. 

In. 


3 inches 

Seam on 

the Foot. 

In. 


Ft. In. 


Id. 


Ft. In. 


linch 

Seam on 

the Mast. 

In. 


3 inches 

Seam on 

the Foot. 

Id. 

i 


1 


10 


2 


10 2j 


5 


* 


1 


7 


2 


7 3i 


H 


2 


6 





6 4 


3 





2 


6 





6 4 


3 





3 


5 


2 


5 4i 


2J 


i 


8 


5 


1 


6 4| 


21 





4 


4 9 


a 


5 2 


^ 


i 


4 


4 


2 


4 6i 


2 




5 


4 


4 


4 6J 


2 


i 


5 


8 6 


8 


4 Oi 


If 




6 


4 


5 


4 6i 


2 


« 


6 


3 


4 


3 71 


li 




7 


3 6 


6 


4 Oi 




f 


7 


2 6 


5 


8 2J 


H 




8 


3 6 


8 


4 Oi 




1 


8 


2 6 


7 


3 2J 


1} 




9 


8 


10 


8 7t 




U 


9 


2 


9 


2 10 


1 


11 


10 


3 


13 


3 71 




n 


10 


2 


12 


2 10 


1 


U 


11 


2 9 


15 


3 5 




n 


11 


2 


16 


2 10 


1 


^ 


12 
13 
14 
15 


2 9 
2 6 
2 6 
2 6 


17 
20 
22 
24 


3 5 
3 ^ 
3 2^ 
3- 2§ 




2* 
2i 
2| 
3 


12 


2 


18 


2 10 


I 


2* 


Total 
Leech 


41 6 


74 

H 


48 Hi 
1 8} 


12)201 


H 


1 Si 










Total.. 


59 9 
10 8i 


147 
181 


67 111 
2 6i 


12)29} 


18| 


6 4| 


=Mt 


1 

1 3 tiLlilinfffl. 1 




2 5i 


86 1| 
1 tablings 

85 If tabled. 











=i2a| 


65 6 


46 tabled— stay, 


49 Of 
1 6 tablings 


1 6 tablings. 
64 tabled— stay. 






Leech 


47 6 tabled. 
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ELEMENTS 09 SAILMAKINO. 



Obsenre, the som of the mast gores is 
9 inches less than the mast tabled ; and, 
in general, it will be found that the sum 
of the gores is less than the length of the 
mast by 1 foot, which the length of the 
cross-gore gives ; and, consequently, if 
we always make the depth of the gores 
about 1 foot less than the length of the 
mast requires, it will be found to come 
right. 

Before closing this chapter, a remark 
on some new modes of cutting sails, that 
have lately been introduced, and, to a 
considerable extent, adopted in London, 
may be made. The allusion is made to 
Messrs Brown & Son s " Patent Con- 
centrated Sails," and Mr. Thomas Gil- 
bert's ^^ Improved Mode of Sailmaking," 
and other plans yaiying from the old 
system. 

Respecting Brown's Patent Concen- 
trated Sails, the mode in which they are 
constructed possesses immense strength 
as compared with the old system, though 
the cost will be greater. Gilb^'s new 
mode is very ingenious, embracing a mechanical principle—'^ It being 
to prevent leeward pressure, thereby giving a more direct impulse to 
the vessel — ^the same means increasing the strength and stability of the 
sails." 

There is, however, an objection to all these plans, which is, ihat a 
drawing must be made of every sail cut upon these principles, for ascer- 
taining the gores ; and, therefore, the exactness of the fit of liie sail will 
depend entirely upon the accuracy of the drawing. The writer of this 
is, as yet, an advocate for the old iimple method of construction, as 
herein described. 



Mast of a Driver, 5A cloths. 
Length of Mast, 26ft. Sin. tahled. 


OGRES. 


Number 

of 
ClothB. 


Depth 
ot Mast 
Gore*. 


Length 
ofMlut 
Gores. 


Len^h 
Eating-in 
Seaming. 


Ft. m. 


Ft. In. 


liinch 

Seam on 

the Mast. 

In. 


1 
2 
8 
4 
5 
h 

Total.. 


5 6 

5 

6 
4 6 
4 
2 


5 10 
5 4| 
5 4 
4 111 
4 61 
2 3 


1 


26 

Mast.. 


^^ § 


14} 


27 1 

8 

26 5 

4h 


tabtings. 
eadgore 


26 9 


tabled. 
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CHAPTER II. 
GENERAL OBSERVATIONS ON THE MATERIALS USED, 

AND INSTRUCTIONS FOR MAKING SAILS, 
THB MATERIAI.8 — CANTAfiS, SlC. 

72. Canvoii, — ^To obtain the best canyass for the maJdng of sails is 
of the first importance to the owner, not onlj on aceonnt of its great 
expense, bat because the safety of a ship, in tempestuous weather, 
frequently depends on its quality ; and, besides, the cost for making is 
not more for a good article than it is for a very bad one. Hence, the 
best canyass is by far the cheapest in the end. The canyass which is 
generally used in the merchant scryice, is twenty-four inches wide, and 
it is certainly the strongest for all purposes. Sometimes, howeyer, jibs 
and driyers are made ot eighteen inches wide canyass, to ensure greater 
strength and a better appearance. 

73. There are six to eight (and some lighter) sorts of canyass, yiz. ;— 
Nos. 1, 2, 3, 4, 5, 6, 7^ and 8, weighing reepeotiyely (or ought to do) 
46lb, 41&, d8&, 35&, 321b, &c., per bolt of 40 yards each. The warp 
or chain of «yexy piece or boH of the fiist three numbers should be 
wholly wrought, and 4nade of douUe yarn, and contain in eyeiy piece 
or bolt, of 24 inches wide, at least B60 double threads of yam ; and 
both the warp, and shoot or weft yarn, ought to be made of long flaJC, 
without any mixture of tow, and this of strong staple, fresh, sound, and 
good in its kind. It should also be weH dressed, properly cleansed, eyen 
epun, and well twisted ; and all the weft yam should be fully «s strong 
4UBI the warp yam, and close strack. 

74. In selecting canyass for making up into sails, considerable prac- 
tice and close obseryation are required, as well as a general acquaintance 
with the manufiEusture of canyass. The experienced sailmaker forms his 
opinion of the quality and strength of canyass, not only from its being 
«yen spun and well strack together, but he takes two persons' canyass, 
of the same No., and makes a slit in «ach, and knots them together z 
he then hangs weights to the loose parts, and finds which bears the 
most. Another trial is by boring a^ through the canyass, when the 
threads of bad canyass are easily broken ; and the workman can tell the 
dijQfer^ice in this way, when working holes in a sail. A testing machine 
is also an excellent plan. Again, for knowing the quality, draw a few 
threads, and examine whether they are composed of long flax, without 
mixture of tow, and try if it be of strong staple, fresh, sound, and weM 
cleansed. 

75. It is of importance for canyass to haye a good and eyen selvage, 
and free from tightness, because of the seamitig, which it is awkward te 
haye slack in seams unnecessarily. It may, howeyer, be obsenred, that 
there is a deal of difierence in canyass for stretching. Generally, can- 
yass badly strack together stretches most. 

76. TVotn^.— 'The edges of the cloths or pieces of which a sail is 
imposed, Are sewed together with a double seam, and should be sewed 

I 
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with the best twine (made of flax), of three folds, span from 360 fathoms 
to 430 fathoms to the ponnd ; and one pound of twine will sew four 
bolts of canvass, or 160 yards in lengths. In the merchant service, the 
twine is dipped in tar, softened with a proper proportion of oil. 

77. Bolt rope. — Bolt-rope should be well made of fine yarn, spun from 
the best Higa rhine hemp, well topped, and tarred in the best Stockholm 
tar. It is the erroneous practice of some ropemakers, in the closing of 
the strands, to hare too much tension on the strands, which causes the 
rope to be hard to sew on. There is no n^ecessity fbr this ; only he* 
ought to put plenty of foretum, and use as little power as possible in 
keeping the strands tight, so as to close the rope soft. The hard- 
stranded and ffexible rope will last longer than the hard^closed rope, 
which will generally break before it bends, and wears badly. Bolt- 
ropes formerly were stoved in a stove, by the heat of a flue, and tarred 
afterwards. Mr. Daniel Bum, of London, was famed for stoved ropes- 
on his sails ; and it is the opinion of many that white rope, tarred, 
answers best for hot climates. 

HAKma OF sails: — seams.. 

78. The seanu of sails are sewed twice from the foot to the head*—* 
that is, the edges of the cloths are creased to the required breadths (see- 
Art. 30 and 31), and, when finished, are well rubbed down with a 
rubber, and turned over to sew the second side, and again rubbed down. 
There ought to be from one hundred and twenty-four to one hundred 
and forty-four stitches in every yard in length. 

79. The ereanng of seams^ is a very important thing in fore and aft 
sails, and requires good judgment. The breadth of the seams on the 
foot of a jib or driver ought to be made according to the roach with* 
which the sail is cut, and thus eat up the irregular gores, so as to form 
a regular curve on the foot. The length run up from the foot should 
be for a jib at the clue thus — 3^ inches broad by 3 feet up, next 4^ feet, 
5 feet, and 6 feet the rest : the remaining breadths at the foot 3 inchea. 
Driver seams are thus, viz. — 3^ inches broad and run up, 2 feet, 3 feet, 
4^ feet, 5^ feet, and 6 feet the mast part ; and 3 inches broad by 2 feet; 
4 feet, 5^ feet, and 6 feet from the foot and the leech, and continued* 
3 inches broad and 6 feet up between^ the leech and mast; also, at the 
head 2f inches broad, decreasing to the peak to 2^ inches, and creased 
down 4 feet r the remaining part of the seam 1^ inches broad; 

TABSHTCrS. 

80. The widths of the tablings of all sails are accordfng to the size 
of the sail, and stuck or stitched down on the edge or on the top (long- 
work), with 72 to 110 stitches in a yard. (For widths, see Art. 30.) , 

81. The breadths of the tablings of fore and aft sails, as jibs and 
drivers, are thus : — Jib^ a 3 inches tabling on the leech and the stay ; 
2^ inches, doubled into the rope or bite of the canvass, the/oot. The 
leech tabling is sometimes banded or doubled again. I>rtiw. — The 

* The SeoUh fiwlaoa i« to sow down Irom the head.. 
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-Uifch iahiinff Li made broader at the cine and peak, to make the leech 
round and keep the comers in proper form : the remaining part of the 
leech tabling about 3^ inches wide. The head and matt tahling$ are 
irom 4 to 5 inches wide; and ike foot 2^ inches — like the Jib, or rather 
narrower. 

LINTNOS. 

82. In order to strengthen and preserve them from chafing, saib have 
linxngi in yarions parts : such as the reef-bands, middle-bands, reef- 
tackle pieces, leech-linings, bunt-line cloths, foot-bands, comer-pieces, 
&c. ; all of which are particularly noticed in their respectire places, as 
well as is shown on the finished plans. The shaded parts on the plates 
exhibit the linings. 

83. These linings are all seamed on the sails, except the reef-bands, 
which are tabled on the fore-side of the sail. Top-linings, mast -cloths, 
«nd comer pieces are pat on the aft-side of the sail; and, when there 
is not a middle-band on the topsail, the reef-tackle pieces are seamed on 
the aft side, and reach the top of the top-lining. (See Plate 4, mizen- 
topsail.) 

84. It may be necessary to obserre, that linings ought not to be put 
on too taut, ot flat; thej require to be put on ecuy^ as they are 
generally of lighter canvass than the sail, and not capable of b^iog 
the same atradn as the sail ; besides, they run up a great deal by wet. 

HOLES Aia> GROMMBTS. 

^5, Hohe are cut by a knife, and stretched or roanded up by a fid or 
a marline spike, and are fenced round by stitchinfi^ the edge of the hole 
to a ffrommety made like a ring of three strands, with rope-yarns ; when 
finished, they should be well stretched. 

86. The holes in sails have received particular names ; as, head, reef, 
cringle, bowline, due-cringle, clue-garaet, bunt-liae, splLliag, bunt- 
jigger holes, &c, all of which are hereinafter mentioned. 

87. Sails have the holes in the heads and reefs of topsails, courses^ 
&C.., placed thus -.—-One hole is made near the seam on each side of the 
middle cloth, or two holes in the cloth and one in the next, on both 
sides ; and so on, one and two holes, £rom the middle ; and in the centre 
of the head is stuck a small cringle, for making the middle fast, as also 
useful for a guide in bending the sail square to the yard. Holes in the 
stays of jibs, staysails, &c., are one yard apart, excepting at the peak, 
when the hole is about 2 feet distant. 

88. Me^ and head-holes of large sails, have grommets of bolt-rope 
]rarns, made thick in the rim, and worked round with 18 to 21 stitches. 
Small sails have grommets of small bolt-rope yams, worked with 16 to 
18 stitches, or as many as shall cover the grommet. Holes ought not 
to be larger than what is necessary for the points getting through. 
Clue and bnntliue holes are the largest in the sul for admitting the rope 
or cringles passing through them. 

POINTS. 

S9. White-line, from 5 to 8 thread-hook, is what is generally used 
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tor paints* The lengths are abont twice the cironmferenee of the TBids ; 
each reef the points are 6 inches shorter, and the aft^-legs are 1 foot longer, 
excepting the close reef points are halved and pnt tltfongh every grom- 
met, and securely sewed to it on the aft-ude of the sail, by opening the 
strands a little, by a pricker, so as to sew the point to the grommet. 

BOLT ROPE : — SEWING IT ON. 

90. The flexibility of hoU-rope should be always conmdered in taking 
m the slack, which mast rest on the judgment of the sailmaker, and k 
should be neatly sowed on through every cuntline of the rope ; and to 
avoid getting a turn, the rope must l>e kept tightly twisted whil» 
sewing on ; but to rope, without a turn in it, can only be acquired by 

Sractice. In roping, care must be taken that neither too much nor toa 
ttle slack is taken in, but a regular slack held os all the way on the- 
leeches of square-sails. The leeches of fore and aft sails ought to be 
straight-roped, without any slack, with a shallow stitch and a stout 
thread. All jibs should be roped straight round the sail ; the foot -rope 
the slackest, when the foot is cut with a curve. In the foot of trysails^ 
it is the erroneous practice of some sailmakers to curl the rope in sewing 
it on : all foot -ropes on drivers, trysails, &c., should be sewed on very 
round, with a slight hold of the canvass^ and for the canvass just to 
carry the strain. Mast-ropes ought to be nearly straight roped on, and 
the headlines one inch in every yard slack canvass. Many a weU-cot 
sail is spoiled by the roping. 

CLUES. 

9 1 . In the merchant service, the rope is carried round the sail without 
forming the elus with a seizing, but cringles are stuck through holes, 
with a thimble, for the sheet, in the same manner as the reef-cringles ; 
the sheet, by this mode, having a fairer strain than by any seized clue. 

92. In the elues of main-eourset^ the due-cringles are the same siw 
as the rope which goes round the sail for 500 tons and upwards ; and 
for 400 tens ships and under, the thickness is one inch larger than the 
bolt-rope. The whole length of the foot-rope, from clue to clue, and 
from 2 to d feet up each leech from the clue, is parcelled over witL 
worn canvass, well tarred — ^and served over that with spunyam ; it is- 
then marled on the sail with marline or houseline, as far as it is served. 

93. The cringles for the tack and sheet-blocks of fore-courses, the 
rope the same size as the rope which goes round the main-course. It 
is prepared, and the cringles stuck in other respects like the dues of 
main-courses. The serving on the leeches of small-couzaes is only 1^ 
inches from the clue. 

94. The koU for the clue-garnet of the eouraes is made close down to 
the cringle holes, the block-strop is placed through the hole and due 
thimble, and the block seized in the strop on the aft-side with several 
turns of spunyam, and strained tight with three or more cross-turns. 

95. The clues of main and ybr^ topsails : — ^The cringles are the same 
size as the rope which goes round the sail. They are tight stuck through 
two holes, and well stretched ; then parcelled asd served witii spun.- 
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jam, and a thimUe knocked in. The whole lensth of the foot-rope, 
and from 18 inches to 3 feet up the leech from we clnes, is parcelled 
oyer with worn canyass, well taned, and seryed oyer that with three or 
fonr yams epnn yam. It is then marled on to the sail with strong 
marline or honseune, as £ur as it is seryed ; and the hole for the cine 
garnet is prepared for the strop in the same way as those of main and 
fore conrses. 

96. The clue cringles of mizen-'topiaiU are similar to those of main 
and fore topsails, except at the dues : 18 inches to two feet up the leech 
£rom each of them is parcelled and seryed, as the foot : a hole for fixing 
the clae-gamet close to the cringle is made. 

97. The clues of topgallant'$aiU and rof^ are similar to those of 
topsails. The cringles are one inch larger than the rope which goes 
roand the sail. The whole length of the foot- rope, from cine to clue, 
and 18 inches np the leech from each of them, is seryed. A hole for the 
cine-garnet is prepared, in eyeiy respect the same as the topsails. The 
clnes only are parcelled with worn canyass» Sometimes the whole 
length of the foot-rope of the royals, from cine to due, and one foot up 
each leech, is seryed with small spun yam, and marled on to the sail ; 
bat, generally, the clues of small royals are formed of the bolt*rope, 
sewed home to the clnes. The clues only are seryed with spun yam, 
and seized with houseline or marline. 

98. The clues of main^forey and mizen staysaiU^ and main and/ord- 
topmast staysails* — ^The cringles are half an inch larger than the due- 
rope. The due-rope splices into the foot and after- leech rope, and the 
cringle is stuck through holes made in the comer of the clue. The 
ends of the cringle are passed through the bolt-rope three times each 
way, and the tacks haye cringles stuck in the same manner as the dues^ 
and earings at the peak, with iron thimbles in each of the comers. 

99. The dues of all studdin^sails haye cringles stuck through holes, 
and the ends passed into the bolt-rope. The tacks only of topmast- 
studdingsails, topgallant-8taddingsail% &c., are made of the bolt-rope, 
parcelled, and seryed with i^un yarn. The canyass is marled on to the 
rope about 18 inohes, equally distant from the due, or the extent of it 
seryed. 

100. The clues of ships' drivers and trysailsy harques mizens and 
trysails, brigs' mainsails, &c. — ^These are made with cringles, about half 
an inch larger than the clue rope. The mast-rope on the driyer of large 
ships should be taken round the tack and neck; also, the peak -rope 
round the comer, and spliced in the head-rope ; and cringles stuck in 
all the comers, with the ends passed into the bolt-rope. The tack of 
the driyer should be strong, as it is frequently hauled to the weather- 
mizen rigging. The tacks of large jibs should haye a rope spliced into 
the foot and stay-rope, as large as the clue-rope, with a cringle : the 
clues to be fixed about two feet equally distant from the due, and the 
cringle hiJf an inch less than the clue-rope, stuck twice through the 
holes, and the ends passed into the cringle, or into the bolt-rope. 

101. The elttes of sloops' topsails, and topsails and other sails of col-' 
liersf are mostly formed by the rope going round the sail, which is left 
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4rofficieiitl7 long io form the does. The adTantage of cringles in lien ef 
turned clnes, is, that they are more readily replaced when the dues 
4>reak ; besides, more sail is gained in not haying those long clnes. The 
more compact clues can be made, the stronger they will be, with the 
clnes coming nearer in the sheaye-holes in the yards, and to aroid the 
complaint made of ^' the clnes alwa3r8 breaking. ' 

102. Cringles should be made of the strands of new boU-rope, half 
«n inch smaller than the bolt-rope on the sail in which thej are stuck, 
excepting the cine-cringles, which cannot be too strong. 

103. The earing-cringlM are nuide of an additional length of 15 te 
18 inches of the leech-rope left at the head of the sails, which, being 
turned back to the sise of eight twists or turns, Ibrms the cringle by 
splicing its ends into the leech rope, and cross-stitching the whole of 
the splice. The first stitch at the head is double, and all the cross- 
stitches hove tight The ends of the head- line are spliced into the 
•earings, and one strand is tnmed back and spliced in the head-rope, for 
preyenting the head-line drawing out of the earings. All earings are 
;8eryed oyer with spun yam, when finished. 

104. Beef waA rerf-taekle cringles are stuck through holes made in 
the tablings, and the lower ends are put through the bolt-rope once 
more than the upper ends, being more liable to be drawn out. Some- 
times the cringles are stuck twice through the holes, and the ends 
worked up into the cringle. Eyelet-holes, thus worked in the sail for 
xnringles to be formed through, are an excellent plan, as the cringle is 
then made round the entire rope, and not between the strands, which 
must giye the leech ropes better lead, and less injury to the rope. 

105. The bowline^ringlee of courses and topsails are stack the same 
way as the re^-oringles ; and topgallant-sails and royals are stuck ia 
the bolt- rope on the sail, at the distance of four turns or one strand clear 
in the bolt-rope asunder. The ends are first stuck in an opening made 
with a fid, under two strands of the bolt-r(^. The two ends are then 
passed oyer each other, one of them being the longest. The long end 
is thrurt through two strands, and worked back into a three-stranded 
rope. The ends are then stuck under two strands, and again passing 
oyer one strand, they are finally stuck under two : all bowHne-cringles 
are served as those of earings. 

SPLICES. 

106. Splices are made by opening the ends of two ropes, and placing 
the strands between each other, openings being made in the untwisted 
part of the rope, near the thickest end, with a fid. The strands are 
thrust through them ; and the large ends are regularly tapered from the 
thick rope, by cutting away some of the yams eyery time they are 
thrust through. The small strands, as those of the foot or leech r^M, 
are stuck twice through the openings made in the laige rope ; and the 
large strands are tapc^ on to the small rope for about 15 to 18 inches. 
The left-handed splices are the best for roping straight, and look much 
better, being passed too and keeping the form of the strands, and 
eoaroely showing that there is a splice. All splices are oross-stitched as 
hx as mey run, and some only at the ends. 
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CHAPTER III. 

PBACTIOAL OPERATIONS ON EVERY SAIL, IN PUTTINGh 

TOeETHBB, LINfNa, AND FSNISHINO THEH. 

MAIN-COUBfiK (PLATB 2). 

107. This sail is quadrilateral, square on the head, (some cut it dowit 
at the eariogs,) and is made of No. 1 or 2 canvass. It bends at 
the head to the jackstay on the mainyard, which hangs to the mast 
at right angles^ and parallel to the deck. The earings oome 18 inohev 
within each of the cleats on the yard-arms, and drop to clear the height 
of the boat. (See Art. 37.) 

Gar€$, — One to two cloths* are gored on each Ueeh; and the gore on* 
the foot is such, that when the depth at the middle is fixed, as well a» 
the tack and sheet blocks, the does are carried down to give the roach, 
at the rate of so many inches per cloth. (See Art. 59.) 

For seams, tablings, reef and head hole^ &c;, see the general instruc- 
tions at pages 56^ 57, &c. 

This sail has, in very large ships, two re^-bandiy of one-third the* 
bfeadth of a cloth. The upper reef is 6 fact 6- inches, and the lower* 
reef-band is % feet distance from the i^per one. The ends go under 
the leech-linings to the rope, which are tabled twice down. Ships id, 
900 tons and under have only one veef-band, ab^ut 6 feet down from 
tiie head. The reef -tackle cringle is 3 feet below the reef. The sail* 
has also a middU-hand^ of one breadth of cloth, half-way between* 
the lower reef-band and the fooL It is first folded and creased down at 
one-third of the breadth, then tabled small (long) work on the top of 
the selvage; and it is then turned down, and s^uned both the selvage 
and double part, leaving open in the way of the tops of the buntline 
clethS) to be stitched down twice underneath. A half of a breadth 
middle-band is put on small courses, half-way between the reef-bandL 
and the foot. 

Idnings are of one bpeadth of cloth, from the due to the earing on 
the leeches. The foot is lined from clue to clue with half of a bseadtb 
oi canvass. 

Four buntline cloths are placed at equal distances between the dues,, 
extending from the foot to underneath the lower side of the middle- 
band, which 18 tabled down upon the ends of the buntline -cloths; and 
the feet of the buntline-doihs are tabled down over the foot-band. The 
outer buntline-cloths are put on two cloths of the sail, goring inwards ;: 
and the middle two are straight up and down.* (See Plate 2.) When 

• Rale for finding ibe gore at the top of buntUne cloths inelined inwards :^DiTid» 
the nomber of dolhs the bontline-olotii is gored inwards, by If times the depth ii» 
yards, and tfie qoolieBt will git • the gore at the head in terms of a eloth. Thns ■ 
Suppose the hanttine-doth is goied one olotb and a half in tlie middle of the saU, audi 
the perpendicolar depth of it is 3 yards I foot, then 3} yards X U= V^X-i===fi» 
and H cloth = 3 feet = 36 inches. Therefore 6^36 

T inches gore for the headr of (hsi 
hwrtltae-elothi. 
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there are foar buntline-clotlis in the sail, divide the foot into fiye equal 
parts ; for two bunts, divide the foot into three parts. In small oonrses 
there are only two buntline-eloths, ran np about one yard and a half. 

Beef-cringles are made on each leech, one at each reef-band ; reef" 
tackle cringles at 3 feet below ; and throe bawUmS'CringleSy the upper 
at 3 feet above half- way of the leech, and the othw two equally divided 
between it and the clue. 

Holes are made on the foot, one at the middle of each buntline-doth. 

The clues have tkcasing of the same canvass as the lining on the sail, 
extending 18 inches each way from the dne ovw the spun yam. The 
^ue-cringles are described at page 58. 

In sewing on the bolt-rope, three inches ot slack cloth are taken up in 
every yard in the leeches, and one inch in every cloth marled in the. 
foot. 

%* The foot-rope ought to be well stretched before It is nutrledL 

FORE-COUIUSB (PLATS 3). 

1 08. This sail is made of canvass No. 1 or 2. It is bent, at the head, 
to the jack-stay on the foreyard, which hangs at right angles to the mast, 
and parallel to the deck. It hauls out at the earings. within 18 inches 
of the hounds on the yard arms, and drops to clear the mainstay, when 
carried to the stem. 

Gores. — (See Article 39.) — ^A gore is made on the foot^ to drop the 
clue, usually 2 feet 6 inches to 3 feet, beginning at the three fifths of 
the foot. Instructions for seams, tablings, holes, &c., are vriven in the 
last chapter. Two reef handsy of one-tibird the breadth of a cloth, are 
put on large ships* courses, at the distance of 6 feet and 6 feet 6 inches 
asunder, the upper one being 6 feet from the head ; the ends go to the 
rope under the leech linings, which are tabled twice over them. Ships 
of small tonnage have only one reef-band, 5 feet or 5 feet 6 inches be- 
low the head. 

A middle-hand^ of one breadth of canvass, is put on half way between 
the reef -band and the foot, of No. 5 canvass. It is put on in the same 
way as that of the main-coarse. In smaller vessels half of a breadth of 
•canvass extending from leech to leech under the linings :-— often none 
ataU. 

Linings on the leeches are of one breadth of cloth, extend from the 
olne to the earing ; and on the foot half of a breadth from clue to due. 
In coasters, foot bands are seldom used ; and, whan any, it is one-third 
of a cloth. 

Foar buntline^lothsy at equal distances; or, tiie foot divided into 
five parts, are carried up to the lower side of thet middle band; the outer 
ones are put on one and half cloth goring inwards, and the middle two 
ctraight up and down (see Plate 3); the middle band is tabled upoa 
ithe ends of the buntUne-cloths, and the buntHne-oloihs are tabled over 
the foot-band. Two buntline-cloths only are put on small courses, nm 
about 1 yard or 1^ yards up from the foot. 

Beef cringles are made on the leeches, one at the end of each reef- 
bandy stuck through holes dose to the rope or room to take half of a 
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stiteh : rMf-tackle erin^le 8 feet below the reef ; aa also are two bowline- 
eringle$y the upper bowlioe-oringle being made in the middle of the leech, 
and the lower one equally distant from the upper one and the clue : a 
hole is also made at the end of each bnntline-cloth on the foot, in the 
middle. 

Cringle$ are also made in lieu of turned clues (see page 58), and a 
large hole worked in close down to the cringle, for the clue -garnet block 
strop. The clues are eaeed with canvass half of a yard each way oyer 
the spunyam. 

In sewing on the bolt-rope, three or four inches of elaek cloth should 
be taken up in every yard in the leeches, and one inch up in every 
cloth in marling the foot. The foot-rope ought to be weU stretched 
before it is marled. 

ship's cboss jacksail. 

109. This sail is made of canvass No. 3. The head is bent to the 
jack-stay on the cross jack-yard, and it drops at right angles with the 
ship's mizenmast, and parallel to the deck, extending within 12 inches 
of the hounds on the yard-arms. The depth of this sail at the middle 
is made to clear 6 or 7 feet of the deck, so that it is cut with a deal of 
roach on the foot. 

Goree, — ^Two goring cloths are on each leech; and the gore on the foot 
is 6 feet, beginning at the bnntline^cloth, and increasing to give the 
drop at the clues. The gores are found in a similar way to those of the 
main-course. 

For seamsj tailings^ &c., consult the last chapter. 

This sail has one reef-hand^ of one-third the breadth of a cloth, at 5 
feet 6 inches down from the head. The ends go four inches under the 
leech-linings, which are tabled twice over them. A reef in this sail is 
not of any use : it is merely for the sake of uniformity with the other 
courses that it is put on. Like a small main-course, it has no mtddh-band. 

Linings are of one breadth of cloth from the clue to the earing on the 
leeches^ and half of a breadth of cloth from clue to clue on the foot. 

Two buntline cloths are placed at equal distances between the leeches, 
or the foot is divided into three parts, extending from the foot to one- 
fourth up the sail. 

A re^'Cringle is made on each leech, one at each end of the reef-band, 
stuck through holes made in the tablings; two bowline-cringles^ the 
upper one made in the middle of the leech, and the lower one equally 
distant from the upper one and the clue : a buntline-hole is also made 
at the end of each buntline-cloth on the foot, in the middle. 

Cringles are also made in preference 4o turned clues ; the clues are 
cased with canvass, as those of the main and fore courses, over the 
spunyarn ; and a hole for the clue garnet, which should be close to the 
cringle-holes. 

In sewing on the bolt-rope, a regular slack is taken up in the leeches 
and head, and one inch in every cloth in marling the foot throughout. 

MAIN-TOPSAIL (PLATB 2). 

110. This sail is made of No. 2 or 3, and lined with No. 5 or 6 can- 

j 
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rass. It has three or four reef-handfy put on at 1 8 inches above, or at 
half-way the clo9e-^e&f^ when there are four reefs in the sail ; and the 
upper-reef is 4 feet distance from the head : the others are divided 
equally between it and the lower-reef, and they extend from leech to 
leech underneath the linings. They are each half of a breadth of canvass, 
put on double : the first side is stuck twice long-work, and the last 
turned over and tabled close- work, which gives strength to the eyelet- 
holes for the reef-points. 

A middle-band is put on half-way between the lower reef -band and 
the foot, and is made and put on in the same way as that of the main- 
course. 

Lining$. — The leeches are lined from clue to earing with one breadth 
of cloth, and the/oo^ is lined from the clue under the leech lining to the 
buntline-hole with half a breadth. Two buntline-cloths are put on the 
fore- side of the sail, at one-third the foot : their ends go over the foot- 
band-end, and are carried up under the middle-band, which is tabled 
twice on them. 

The reef-tackle cringle is 3 feet below the lower-reef. The reef-tackle 
pieces are put on the fore-side of the sail, and are so cut and sewed as, 
when put on, to be two-thirds broad at the leeches, and one -third at the 
end which reaches to the top of the buntline cloth, and tabled twice, 
under the middle-band. 

Also, a top-lining on the aft-side, which covers one-third of the cloths 
in the foot, and is carried up so as to sew the top edge to the centre of 
the middle-band, and two cloths run up to the head, covering the centre 
cloths of the sail. 

Three bowline-cringles* the upper one being 2^ feet below the reef- 
tackle, and the other two equally distant from each other between the 
upper one and the clue. One buntline-hole is made in the middle of 
each buntline-cloth ; and, also, a hole in the middle of the foot, for the 
spilling-line. 

The bolt-rope along the foot, and for 3 feet up each leech, is parcelled 
and served ; and before it is marled to the sail, the foot-rope should be 
well stretched, and the length of the foot of the sail set ofi". 

Cringles are made on the leeches at the end of each reef-band, and 
in lieu of turned clues, which are described in the foregoing chapter. 

Beckets for bunt-jigger, — Work ttco holes on each side of the centre 
seam, in the first and second reefs ; the first for furling with one reef, 
and the second with two. 

FORE-TOPSAIL fPLATE 3). 

111. This sail is made of No. 2 or 3, and lined with No. 5 or 6 can- 
vass. It has the same number of reefs in it as those of the main-topsail ; 
and the linings^ &c., are exactly similar to those of the main-topsail. 

MIZEN- TOPSAIL (PLATE* 4). 

112. This sail is made of canvass No. 3, and lined with No. 5. It has 
• Two are mncli better with using the reef-tackle cringle for the upper bowline. 
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three reef-hand^* put on as those of t]ie main-topsail. A middle-band 
is only put on sometimes, and likewise buntline-pieces. 

The reef-tackle cringle is 3 feet below the close-reef, and two how- 
iinesyf the upper one 3 feet below the reef-tackle. The reef-tackle 
pieces are pat on the aft-side of the sail, extending from the leech to 
the top-lining. 

The top-lining is put on the aft-side, and covers one-third the foot, 
and is carried up half-way between the lower-reef and foot. Two nuMt- 
cloths are put on in the middle of the sail, on the aft-side, between the 
foot and head. 

Linings on the leeches vaid/ooty the same as the main-topsail. 

Cringles are made on the leeches, stack through holes worked at the 
end of each reef-band, reef-tackle piece, and bowlines ; cringles^ also, 
are in lieu of turned clues. One buntline hole is made at the top lining 
on each side, to take the end of the foot -band. 

The bolt-rope along the foot, and for 18 inches to 2 feet up each 
leech, is parcelled and served, aud is marled to the sail, as for the main- 



MAIN-TOPQALLANT-SAIL (PLATE 2). 

113. This S!iil is made of No. 4 or 5 canvass, and lined with No. 6 
canvass. 

Three bowline cringles are made on each leech, the upper one in the 
middle, and the others equally divided between that and the clue. 

Linings on the leeches are of half a breadth, extend from the clue to 
the earing ; and the foot-hand of the same breadth extends from the 
clue (underneath the leech lining), to one-third the foot along. Also, a 
top-lining on the aft-side of the sail, which covers one-third of the cloths 
in the foot, and runs up one third the depth of the middle. One hunt" 
line-hole is made at the one-third of the foot, on each side of the top- 
lining, and to take the foot-band end. 

One nuist doth is put on the middle of the sail, on the aft-side between 
the top-lining and head. 

Cringles are made in lieu of turned clues, and a hole for the clue* 
garnet. 

The whole length of the foot-rope, from clue to clue, and 1 8 inches 
up each leech, is served and marled to the sail; the clnes only are 
parcelled before they are served. 

FORE-TOPGALIiANT-SAIL (PLATE 3). 

114. This sail is made of No. 4 or 5, and lined with No. 6 canvass : 
it has the same number of bowlines in it as those of the main-topgallant- 
sail. 

The linings^ &c., are exactly similar to those of the main-topgallani-sail. 
It may, however, be observed, that it is best to make the sail with an 
odd number of squares, so that the mast-cloth^ on the aft side, shall cover 
the centre-cloth in the sail, which answers better for wear. 

* They xnaj be fitted with/biir, which, except for the wke of uniforinity, is not of 
much use. 

f Sometimes Mre^ 
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MIZBN-TOPGALLANT-SAIL (pLATE 4) 

115. This sail is made of No. 5, and lined with No. 6 canvass. 
Two hoteline cringles are made on each leech, the upper one in the 

middle, the other half way between it and the cine. 

The linings are the same as for the main-topgallant-sail. Also, a top 
lining on the aft-side of the sail, which coyers one-third the cloths in the 
foot, and run up one yard the short-cloths and centre cloth rom the 
foot to the head. 

The foot rope is marled to the sail, as the main-topgallant-sails. 
Cringles are stuck for the sheets, and a hole for the clue-garnet. 

HAIN-aOYAL (plate 2). 

116. This sail is made of No. 6 canvass. Two bowline cringles are 
stuck in the leech-ropes, the upper one in the middle, and the other half 
way between it and the clue. 

Linings. — T\xQfoot is lined with one-third of a breadth of cloth from 
clue to clue : pieces are put on at the earings. Cringles are stuck for 
the sheets. There are not any buntline holes made in the foot ; and the 
foot is fixed as that of the mizen topgallant sail. (See Art. 97 ) 

FORE-ROYAL (PLATE 3). 

117. This sail is made of No. 6 canvass : it is precisely the same way 
finished as the main-royal. 

HIZEN-ROTAL (PLATB 4). 

118. This sail is made of No. 6* canvass. Pieces are put on at all the 
corners, and the clues only are served and marled in, having cringles 
stuck for the sheets. 

PORE-TOPMAST-STAYSAIL (PLATE 5). 

119. This sail is made of No. 1 or 2 canvass. The clue piece is from 
two to three yards long, and the peak and tack-pieces are one yard ; and 
in general, the tack-piece is so cut as to form the piece for that at the 
peak. Holes on the stay are one yard apart : two holes are worked at 
the clue and tack fur cringles with thimbles. 

The thickness of the clue-rope is one inch larger than tho rope which 
is put on the leech, and is described in the last chapter. 

STANDING-JIB (PLATE 5). 

1 20. This sail is made of No. 4 or 5 canvass. Its proportions are 
given at page 28, art. 45. 

Gores. — ^The stay and foot are cut with a roach for making it set. 
(See dimensions for cutting one, page 44.) 

For seams and tablings consult the last chapter. 

The clue-piece is five yards, and the peak and tack-pieces are one 
yard, cut diagonally. For small jibs, the clue-piece is two yards. A 
strengthening band is carried over one-half the cloths in the foot, so cut 
and sewed, as when put on, to be two -thirds of a cloth broad at the clue, 
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and one-third of a cloth broad at the end : the selrage on the canvaBS is 
kept next to the foot, and sewed nearly by a thread of the weft from the 
clue. (See the shaded part on the drawing.) 

Two holes are made at the clue and tacky for the cringles, and one hole 
is made in every yard up the stay. 

The clue-ropey which is spliced into the leech and foot -ropes, is one 
inch thicker than the leech rope : the tack rope should be as stout as the 
clues. In sewing on the bolt-rope, not any slack cloth should be taken 
up, but just what the stitch (sinking in the cuntlines) gathers, which 
easily stretches out again. A jib will never stand tightly roped. 

Iron thimbles are put in the cringles at the clue and tack, and the 
earing at the peak. 

FLYING JIB. 

121. This sail is made of No. 5 or 6 canvass, and is better than two- 
thirds of the size of the standing-jib. It is the foremost sail, and hoists 
on the flying-jib -stay, which is attached to the fore topgallant-mast- 
head. The leech has two or three yards more allowed for than the foot 
has cloths. 

Gores. — (See dimensions for cutting, at page 44.) 

The clue-piece is from two to three yards in length, and the peak and 
tack -pieces cut out each other, three-quarters of a yard. 

A strengthening-land at the clue, 18 inches broad and 6jnches the 
end, extending one-half across the foot, the selvage gored one inch per 
cloth to the foot : it is precisely finished as for the jib preceding. 

DBIVER (plate 4). 

122. This sail is made of No. 3, and lined with No. 5 canvass : the 
essential particulars are given at pages 28 and 29 — Articles 46 and 47. 

The gores for cutting -out one are on page 43. 

For seamsy tahlingsy &c., consult the last chapter. 

It has two reefSy 6 feet 6 inches, and 6 feet parallel to the foot, which 
have one hole made in every seam of the sail. 

Linings. — The after-leech is lined with one breadth of cloth, from the 
clue to one yard above the upper-reef ; six inches ofi* the lining is cut 
down at the top (the long gore on the leech) ; the peak -piece is one and 
a half-yard in length, and gored up as the clue -piece : and the fore-leech 
is lined with a whole, and sometimes a half, breadth of cloth, from the 
tack to the nock. 

Two holes are made in the leech, for the brails — one a foot shorter 
down the leech than the length of the head, and the other hole half-way 
between it and the peak. Also, a small hole, or a cringle stuck through 
one hole in the middle of the foot, for the tricing line, which is for haul- 
ing the foot of the sail up, clear of the man's head at the helm, in calms. 
Holes are made for the reefs, clue, and tack-cringles. 

Bolt^ropes, — The clus-rope is one inch thicker than the leech and 
mast-ropes ; the peak and tack half an inch less than the clue-rope ; 
head-line half an inch less than the leech-rope ; and foot-line half an 
inch less than the head-line. For sewing on the rope, see last chapter^ 
(Art. 90). 
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Iron thimbles are generally put in the cringles stuck at the tack, 
nock, clue, and reefs : the peaJiC-earing-cringle is served. 

Cringles for the lacing are made above the upper-reef on the mast- 
leech, 30 inches asunder : the one next the nock ought not to be less than 
a yard from the nock. These cringles are stuck tvro high in the strands. 

LOWER-STUDDINGSAIL (PLATE 7). 

123. This sail is made of No. 4 or 5 canvass, and spreads beyond the 
leeches of the fore course. The half of the head is bent to the stud- 
dingsail-yard, and the foot extended on the boom, and sometimes further 
extended by jack-yards. The Rule for determining the size of it is 
given on page 26. 

PieceSy three-quarters of a yard in length, are put on the comers, and 
Apiece^ half a yard long, on the middle of the head. 

Holes are made on half of the head, and two in each clue, and two in 
the centre of the head, for the cringles. 

In sewing on the bolt-rope, a regular slack should be taken up round 
the sail. Sometimes the middle cloths in the foot (one quarter), are 
served and marled on the sail, to protect the bolt rope from being chafed 
in the way of the guy for steadying the boom. 

Cringles with iron thimbles are stuck in the clues, the earings being 
served, as well as the cringle, in the centre of the head. 

MAIN-TOPMAST-STTTDDINGSAIL (PLATE 7). 

124. This sail is made of No. 4 or 5 canvass, and spreads beyond the 
leeches of the main-topsail, the head being bent to its yard. The inner- 
earing covers two cloths of the topsail, and the foot, extended on the 
boom, covers one cloth of the topsail- clue. To find the size, refer to 
Rule on page 26, and gores at page 45. 

A reef'band, 6 inches broad, is put on at 5 feet down from the head : 
pieces on the four corners. Two holes are made at the clue, for the 
cringle ; and two holes for the downhauls on the outer leech, at one- 
third the depth of the leech from the head of the upper one, and the 
other half-way between it and the tack. 

The head-koles are cut one and two in each cloth respectively. 

In sewing on the bolt-rope, a regular slack should be taken np in the 
foot and goring-leech, and none in the square-leech. The ta4:k is served 
and marled for 18 inches each way. 

One reef-cringle is made on the leeches at each end of the reef-band, 
and one at the clue. The earings are served, and the cringles have 
iron thimbles knocked in. 

PORE -TOPMAST STUDDIK OS AIL (PLATE 7). 

125. This sail is made of No. 4 or 5 canvass, and spreads beyond 
the leeches of the fore>topsail, the head being bent to its yard. The 
inner-earing covers two cloths of the topsail, and the foot is extended 
on the boom to cover one cloth of the topsail-clue. To find the size, 
refer to Rule at page 26, and gores at page 45. It is finished precisely 
in the same way as the preceding. 
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Some ships have mizen'topmiut'gtuddinggaih, but they are rarely 
Qsed. 

MAIN-TOPGALLANT-STUDDINGSAIL (PLATE 7). 

126. This sail is made of No. 6 canvass, and spreads beyond the 
leeches of the main-topgallantsail, the head being bent to its yard. 
The inner-earing covers one and a half cloths of the head of the topgal- 
lantsail, and the foot is extended on the boom to cover three-quarters of 
a cloth of the clue of the topgallantsail. To find the size, refer to Rule 
at page 26, and gores at page 45. 

Pieces on the four comers of the sail. Two holes are made in the 
clue for a cringle, and holes in the head, cut one and two in each cloth 
respectively. 

In sewing on the bolt-rope, a regular slack should be taken up in the 
foot and gored-leech, but none in the square-leech. The tack is served 
and marled on the sail for 12 inches each way. 

Iron thimbles are put in the cringle at the clue and tack, the earings 
being served. 

FORE-TOPGALLANT-STUDDINGSAIL (PLATB 7). 

127. This sail is made of No. 6 canvass, and spreads beyond the 
leeches of the fore topgalluntsail, tlie head being bent to its yard. The 
inner earing covers one and a half cloths of the head of the topgallant- 
sail, and the foot is extended on the boom to cover three quarters of a 
cloth of the topgallantsail-clne. To find the size, refer to Eule at page 
26, and gores at page 45. It is precisely the same way finished as the 
main. 

ROYAL-STTTDDINGSAILS (PLATE 7). 

128. These sails are made of No. 7 canvass, and spread beyond the 
leeches of the royals. They are finished in the same way as the pre- 
ceding* To obtain the size, refer to Rule at page 26, which is applicable 
to all stttddingsails. 

AWNINGS. 

129. (See pages 46-7.) These are made of canvass No. 3 or 4. They 
spread flat over the ship above the deck, for protection from the rays of 
the sun in hot climates, and are sewed together athwartship with an inch 
seam^ and tabled at the ends with a three-inch tabling ; then lined with 
half of a breadth of canvass A whole breadth is sewed along the ridge 
of each awning. Valances are attached to the side, of one-third of a 
breadth of canvass, which are sometimes scalloped, and bound with baize 
of some fancy colour. The diameter of the masts is cut out in the 
middle at each end, and lacing holes are made across the ends, one foot 
distant, to connect one awning with the other. 

On the upper part, along the middle of the ridge-lining, two small 
holes are made in every seam, abont one inch apart, and two at each 
end, to which the ridge-rope is seized on, in lieu of being roped on. 
Round the margins of each awning and mast-holes is sewed one-and-a» 
half or two-inch rope. Cringles are stuck at the end of each seam, and 
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small earings with iron thimbles in the four corners. Sometimes holes 
are worked in lieu of small cringles^ and the valances are attached within 
the holes. 

WINDSAIL. 

130. The windsail, or rentilator, is made of canvass No. 5. It is 
employed to convey a stream of fresh air downwards into the lower 
apartments of a ship, being let down through the hatches, and is in the 
form of a wide tube or funnel. It is kept distended by circular hoopSy 
made of ash, and sewed to the inside— one at the top, and one at every 
six feet distance. The upper part or top is covered with a circular 
piece of canvass, and below the top is an open on one side, to which 
wings are sewed, of two breadths of canvass each, tapering to a point, 
which are braced to the wind so as to receive the full current of air, 
which fills the tube, and rushes downwards into the lower regions of 
the ship. Large merchantmen have generally, in hot climates, three or 
four of these windsails, for the preservation of the health of the crew. 

These windsaili are about 8 yards in length ; and four breadths are 
sewed together with a half-inch seam. In joining them, one cloth is 
left, or cut four feet short at the top. A three-inch tabling goes round 
the top and bottom ; and, at every six feet distance, a six-inch band is 
tabled for the hoops, which are sewed to the inside. The wings are cut 
thus : — One breadth of cloth, 4 feet 6 inches long, has a gore of 16 inches 
cut off at each end, then laced together, and sewed to it, thus making 
two breadths tapered to a point. A small rope is sewed all round the 
edge of the wings and opening of the tube, and an eye or clue formed 
at the points of the wings. At the top a diamond piece is stitched on, for 
working in a grommet for a becket, which is spliced with a stopper-knot, 
for the wiudsail to hang by. Two or three holes are worked in the edge 
of the tabling, at the bottom, to keep it steady, 

STAYSAILS : ^MAIN -STAYSAIL. 

131. This sail is made of canvass No. 1 or 2, and is in the form of a right- 
angled triangle. It is extended upon a springing-stay, alongside of the 
main standing-stay, between the main and fore masts, so that the foot 
will clear the boat ; and the sheet is hauled aft to the gangway. This 
sail is seldom used now, as ships generally carry a fore-trysail in lieu. 

Referring to Rule at page 26 : — Let there be in the head of the main- 
course 32 cloths. Then 32 X -I = ^|° = 20 cloths; and the depth of 
the middle of the main-course 33 feet 8 inches = the leech of the main- 
staysail cut. 

Stay-gores. — Divide the depth of the leech by the number of cloths. 

FT. IN. 

Thus 20)33 8(1 foot. 
20 

13 

12 

164(8 inches. 
160 
Here, the gore on the stay per cloth is 1 foot 8 inches, or 20 inches. 
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Ztntfi^t.*— The tack-piece is cut three-qnarten of a yard, the peak- 
piece one yard, and the clue-piece extends two yards up the leech. 

JEfoles are made in the stay, three-quarters of a yard apart, and two 
holes in the clue and tack, for cringles. 

In sewing on the bolt-rope, a regular slack should be taken up in the 
foot and stay, but none in the leech. 

Iran thimbles are put in the cringles at the due and tack, and in the 
earing at the peak. 

collier's main -staysail. 

132. Among the colliers this sail is frequently cut with a bunt, and a 
gore is sometimes made on the foot, with a hollow. It has also a reef- 
band, at about 4 feet from the foot. The following is an example : — 

FT. IN. PT. IN. 

Leech - 22 - 21 feet tabled. 22 

Bunt - 5 6 - ditto. 5 6 Stay-gore. 

Foot - - - - 15 cloths. FT. IN. 

Stay - - - - 14 ditto. Divide by 14)16 6(1 2 

14 

2 

12 

80 
28 
Foot-gores 2, 3, 4, 4 inches. -— 

fobe-btatsail. 

133. This sail is made of canvass No. 1 or 2, and is in the form of a 
right-angled triangle. It is extended on the forestay, between the fore- 
mast and bowsprit. 

Referring to Rule at page 26 : — Suppose the head of the fore-course 
28 cloths. Then i)28 cloths. 

14 
Add 2 

16 cloths in the foot. 
Leech. — Depth of the middle of the fore-course, 27 feet. 
Stay-gore, — 16)27(1 foot 8 inches. 

16 

11 
12 

132(8 inches. 
128 

Linings. — ^The tack and peak pieces are half a yard each, and the 
due-piece extends two yarcb up the leech. 
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JBblei on the stay are 27 m«faes sipaaty and tw4> liolids in the chio and 
tack, for the cring^les. 

In sewing on the hch rope, a reguTar slack (s^uM he taken in ihe 
foot apd stay, but none in the leech. 

Iron thimbles are stuck m the corners : the peak is an earing; (See 
last chapter. Art. 98.) 

MIZKN-STATSAIfi. 

134. This sail is made, of cauA'ass No. 1, and is extended on the 
mijsen-stay (14 feet up the mainmast), between the main and mizen 
masts. It has a bunt or fore-^eech one -third to two-thirds the d^h of 
the after-leech. The foot drops to clear ^ or 7 feet* of the deck, and is 
cut squave. 

Gores. — Two cloths are generally gored on the fure-leeeh ; and the 
foot is eq^aal to one-half the number of doths in the head of the main- 
course (See page 26 ) 

Eule to find the depth of each gore on the stay, — Subtract the depth 
of the bunt &om the depth of the leech, and the remainder, divided- by 
the number of cloths in the stay, gives the gore per cloth. Thus — 
Leech - - - - 24 feet. 
Bunt ... - 8 

Divide by 16 cloths) 1 6(1 foot gore. 
16 

The bunt or fore-leech is lined with half a breadth of No. 4 or 5 can- 
vass. The clue piece is two yard& i^ the leech, and the peak-piece 
three-quarters of a yard in length. 

BsiUs are made in the stay, three-quarters of a yajd apart ; and two 
holes in the clue, tack, and nock, for sticking cringles through. 

Ia sewii^ OQ the bolt-rope, a r^ulax slacl^ should be taken in with 
the rope, in the foot, bunt, and stay, but none in the leech. 

Iron thimbles are stuck in all the comers. One or two holes are 
made in the after-leech for the brails, and a large hole, with a tnimble 
in it, in the middle of the sail, to lead them &ir through. These are 
generally left to be done by the seamen or sailmaker on board. 

MAIN-TOPMAST-STAYSAIL. 

135. This sail is made of canvass No. 4 or 5. It is extended* on the 
main topmast-stay, between the main and fore topmasts. The standing- 
jib is occasionally substituted for a main- topmast-staysail, when the 
main-topmast-stay reaches to the stem. 

The leech is 5 or 6 yards deeper than the main-topsail, but, in small 
vessels, the depth of the fore-topsail ; and there are as many cloths in 
the foot as the leech is yards in depth. The bunt is two-fifths to one- 
half the depth of the after-leech. 

Gores. — ^Two or three cloths are usually gored on the fore-leech ; and 
the stay-gore is found similar to that of the mizen-staysail. A gore 
of 6 or 7 inches is sometimes made on each cloth of the foot. 

This sail is finished in every respect the same as the preceding one* 
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CHAPTE* IV. 
RULES FOR FINDING THE QUANTITY OF YARDS OF 

CANVASS CONTAINED IN THB DIFFBRBNT SAILS. 

136. The general practice is, amongst sailmakers, first to take an 
account of the canyass intended for the sail ; and the oanrass left oyer 
the sail which is cut, measured and deducted from the whole, leayes the 
quantity of yards in the sail. 

137. It is desirable, howeyer, to know, in making out estimates, the 
number of yards contained in sails for new ships, hayit!g their dimen- 
sions to go by, for which the following rules will be particularly useful, 

RULES. 
I. To find the quantity ef yards in main and lore courses, main, fore, 
and mizen topsails, iopgallantsails, royals* skysails, bw^^studdingsails, 
topmast-studdingsails, topgallant -stuadingsails, awnings, ^eo« 

138. Add the number of cloths in the iMad and foot^ and half the 
sum for the mean width ; then multiply by the depth of the middle- 
cloth, and add the quantity vontuned in the foot>*gores for the yards in 
the sail ; to 4iiis sum add the i<espeotiv^ linings, which ^yes the total 
quantity of yards. 

To find the quantxly of yard* hi the f^ot-^orei. — Multiply the whole 
gore of the foot, by the number of cloths gored on one side of the sail, 
and bring it into yards. 

EXAMPLES : MAIN -TOPSAIL. 

24 cloths in the head. 
36 cloths in the foot. 

2)60 sum. 



30 half the 


sum. 


13^ yards deep. 




To find the quantity m the ii>ot-gores ? 


90 


12 gores on each side. 


^ 


2 feet gore. 


10 


-~- 




3)24 feet. 


40© theprodui*. — 


8 yards in 


thS foot-gores - 8 yards. 


408 yards in 


the sail. 


29 " 


two leech-linings. 


34t " 


four double-reef bands. 


10 


middle-band. 


7 


reef-tackle pieces. 


8 


foot-liand. 


6i 


two buntline-pieces. 


58 


top-lining. 


561 yards. 
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MAIN-COURBB. 



34 cloths in the head. 
88 cloths in the foot. 

i)72 snm. 

36 half the som. To find the quantity in the 

1 2| yards deep. foot -gores ? 

■ ■ ' 7^ cloths gored on each side. 

432 3 feet gore. 

24 

3)21i 

456 the product. 

7^ yards in the foot-gores - 7^ yards. 

463^ yards in the sail. 
28 " £wo leech-linings. 

24 ^^ four bantline-cloths. 

7 ^^ reef-band— one-third of a cloth. 

11 " middle-band. 

12 « foot-band. 



Total, 545^ yards for a ship of 1,000 tons. 



MIZEN-TOPOALLANTBAIL. 

13^ cloths in the head. 
19 cloths in the foot. 

i)32^ sum. 

16| square cloths. To find the quantity in the 
5^ yards deep. foot-gores ? 

^— ^ 6 feet the foot-gores. 

804 * 9 cloths gored on one side. 

— 3)54 

B2\ the product. — - 

18 yards in the foot-gores - 18 yards. 

100^ ysids in the sail. 
7| " two leeqjbi-linings. . 

4 " foot-band. 

11 " top-lining. 

Total, 122| yards. 

Digitized by VjOOQiC 
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1 1 cloihs in the bead. 
15 cloths in the foot. 



TOPlCAST-STUDDINQflAIL. 

To find the quantity in the gores ? 
Foot-gore, 5 inches. 
Head-gore, 4 inches. 



r)26 sum. 


Diff. . 1 

Foot, - 15 cloths. 


13 square cloths. 
14-^ yards deep. 


15 inches. 
7jil half the cloths in the foot. 


52 
18 
2 

184 the product. 
S yards in the gores 


105 

86)112^ the product. 
- - - ' 8 yards. 



187 yards in the sail. 
If " reef-band. 

3 " pieces. 

Total, 191} yards. 

FOBBOASTLB-AWNINO (PAOB 47). 

FT. IN. Cathead 

Breadth at foremast - 1^7 6 End - 

25 6 
Cathead to cathead - 20 



8)73 



9 cloths. 



• 20 feet. 
- 8 

2)23 

H^feet. 
12 cloths. 



24 4 = 8^ yards. . 



73 yards. 

46 yards - - 

119 yards.- 

WINDSAIL. 

4 number of cloths. 
8 yards in leifgth. 

82 
Sub. 1^ the opening. 

' ^M^yard^ the tube. 
y ' " the two wings. 
} " the top. 
l| '« the bands. 

Total 86 yards. 



3)138 
46 
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76 BLBMBM18 OV aAIUCAKINO. 

I II. To find the quaiUity of ywdfi oootaaiied in jibs, fore-topmast- 
staysaiLs, jib-gaff- topsails, and all triangnlar sails with curyed edges. 

oet down the depths of the stay and foot gores ; find the lengths of 
the cloths bj adding the stay-gores. Take the snm of the first stay- 
gore at the tack, and the length of the leech, with the amonnt of foot^ 
gore added ; then the sum of the second, fourth, sixth, or even lengths 
of the cloths, and moltiply it by four ; and then take the sum of the 
remaining odd lengths, as third, fifth, &c., and multiply it by two. To 
the sum of these two products, add the sum of the extreme lengths. 
Subtcact the quantity in the foot-gores, found by a simihur way, and the 
remainder gives the number of yuds. 

EZAaiPLB : — STANDING-JIB. 

Add the depths of the stay and foot gores of the jib (see page 53), 
thus:— 1st gore, 10 feet; 1st and 2d, 10 + 6 = 16 feet; 16 added to 
dd, or 16 + 5 = 21, &c^ and set them down as the following, viz : — 
TheStftj £v«a Lengths Odd TbeFoot Eren Odd 

Gores added, of the Cloths. lengths. Gores added. Lengths. Lengths 

FT. IN. FT. IN. IN. IN. IN. 

2 









FT. 


IN. 


1st 


- 


- 


10 


0- 


2d 


- 


- 


16 





dd 


- 


- 


21 





4th 


• 


- 


25 


9 


5th 


- 


- 


29 


9 


6th 


- 


• 


33 


9 


7th 


• 


» 


37 


8 


6th 


. 


- 


40 


9 


9th 


• 


- 


43 


9 


10th 


.. 


• 


46 


9 


11th 


- 


. 


49 


6 


12th 




- 


52 


3 


Idth 


- 


- 


54 


9 



-16 0*.--- 0- 
.-.-210- 2-- - 2 
-25 9---- 5- 5 
...-29 9-- 9- -.-9 
. 33 9 . - . -14-14 
. - -• 87 8 - 20 - - - 20 
. 40 9 - - - - 28 - 28 

- - . - 43 9 - 88 - - - 88 

- 46 9 - - - - 51 - 51 

. .^ - . 49 ^ - 66 - - - 66 

- 52 3 - - - - 83 - 83 

-• - . - 54 9 - 103 - - - 103 



14th . - 57 3 - 57 3 - 236 - 125 ^ 125 238 

15th - - 59 9 2 149 2 

272 6 306 — 

4 472 4 476 



1090 1224 

472 476 

10 Ist 2 1st. 

59 9 I5tfa. 149 15th. 



9)1631 9 



181 yards. 
Subtract 17 - - 




Total, 164 ywds. 
*»* This is a very correct method for finding the quantity of yards in any jih cat 
with a round stay and foot. 
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Some find the quantity of yavdi in a jib by ik». following rule : — 

To find the qoantity in the foot-gores 
] 47 inches gore in the foot. 
7^ half the number of cloths. 

1029 
iirds, depth of the leech. 73 

alf the number of cloths. 

86)1102 the product. 

120 yards. 

30^ ^' in the foot-gores • 30^ yards. 




Total, 150^ yards.. 

164 ^* per the abore. 

Diff. 13i 

Hence, by the latter rule, there is a deficiency of 13^ yards, by the 

want of the round on the stay. 

III. To find the quantity of canvass contained in main and fore 
staysails. 

Multiply half the number of cloths by the depth of the leech, and 
add the quantity in the f>ieces. 

EXAMPLE : — ^MAIN-STAYSAIL. 

10 half the number of cloths. 

1 1 yards, depth of the leech. 

110 yards in the sail. 
4 " " pieces. 

Total, 114 yards. 

TV. To find the quantity of canyass contained in drivers, mizens, 
main-trysails, fore-trysails, brigs' mainsails, schooners' mainsails, sloops' 
mainsails, &c. 

Add the number of cloths in the hetid and foot, and half the sum to 
make it square. Add together the depth of the mast -gores ; then mul- 
tiply the number of square cloths by the depth of the mast. To this 
product add the quantity contained in the head and foot gores, and the 
slack cloth held in the sail for the yards in the sail. The quantity of 
yards contained in the foot, head, and slack cloth, is found thus : — Add 
the gores in the foot, from the tack to the square cloth near the clue, 
and multiply half the sum by the number of cloths in the foot ; then add 
together the gores from the clue to the square, and multiply half the 
sum by the number of cloths gored up the clue, which, subtracted from 
the product of the gores to the tack, gives the quantity in the foot-gores. 
In a similar; way, find the quantity in the Asad-gores. Add together 
the inches of slack cloth there are in the seams, and multiply by half 
the number of cloths : the whole of these added will give the answer. 
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EIiBMBNTB OF SAILMAKWG. 



example: — BABaUES MIZEN. 



IN. 

i)102 gores to the tack. 



IN. 

^)6 gores to the cine. 



51 

17 cloths ill the foot. — 



12| cloths in the head. 
17 cloths in the foot. 



357 
51 



867 



3 cloths gored. 

9 inches. Sub. 9 

36)858 inches. 
23f yards 

IN. 

^)33 slack in the seams. 

16^ 
6 cloths which have slack. 

36)99 inches. 

2i yards. ------- 



IN. 



^)45 gores to the peak. 

22^ 

12i cloths in the head. 

270 
11 



36)281 inches. 
7 J yards 



14} square cloths. 
8f yards the mast. 



118 
10^ 

128^ jrards, 
231 



" foot*gores. 



2} *' of slack. 



- - - 7} « head-gores. 
Total, 162} yards in the sail. 



V. To find the quantity of canvass contained in mizen and main- 
topmast staysails. , , ,- 

Add the number of cloths in the stay and foot together, and half the 
sum to make them square ; add the depth of the bunt or fore-leech to 
the depth of the after-leech, and half them for a medium depth ; then 
multiply the number of square cloths by the mean depth, and add the 
quantity in the linings and pieces. 
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EXAMPLE : — MIZEN-STAYSAIL. 

Cloths in the stay - 16 

Cloths in the foot - 18 8 yards, depth of the leech. 

— 2i " " " bunt. 
i)34 — 

- 4)10* 
1 7 square cloths. — 

5^ .. - > . 5^ mean depth. 

85 

89^ yards in the sail. 
5 '' lining and pieces. 

Total, 94^ yards. 

y. To find the quantity of canvass in boats' lugsails. 

Add together the numl>er of cloths in the head and foot, and half the 
sum to make it square ; add the depth of the two leeches, and half the 
sum for a medium depth ; then multiply the number of square cloths by 
the medium depth. To ^is product add the quantity in the foot*gore 
and pieces. 

EXAMPLE. 



5 cloths in the head. 
7 cloths in the foot. 

^)12 sum. 

6 square cloths. 
4 yards, medium depth - - - 

24 jrards, the product. 

3 '* in the gores and pieces. 



FT. IN. 

Fore-leech - 9 6 
After-leech - 14 6 

3)12 feet. 
■ - - - - 4 yards. 



Total, 27 yards. 
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SECTION THIRD. 

CHAPTER I. 
ON DETERMINING THE SIZE, DIMENSIONS FOR CUT- 

TING-OUT, AND QUANTITY OF CANVASS CONTAINED IN EVERY 
PART OF EACH SAIL> FOB A BARQUE OF WO TONS. 

139. The determiniDg the sizes of the sails for a harqae are subject 
to the same rules as for a fdll-rigged ship, which rales are given in 
chapter 3, page 14. The dimensions are these :-— 



MAIN-C017R9E. 



PT. IN. 

Mainmast 01 

tc 

30 3 

30 9 
Stretching 1 



FT. IN. 

Mainyard • - 47 
^' two arms 6 



PT. IN. 

9 head. 

4 sling. 
16 honsing 

1 3 chess-tree. ** hounded 41 
-i— ^— Subtract - - 3 



Head - - 




Leech 



29 9 



Dimensions for Cutting -out. 



11)228 

20} cloths. 



FT. IN. 




Head - - 38 equal to 20} cloths. 




Foot - - 51 equal to 25 cloths. 
Leech - - 29 9 tabled. 






Gore - - 3 




Middle - - 27 cut. 




For the number of squares - - 25 cloths. 


Leech-gores. 


(Art. 37) Multiply by 3 


FT. IN. 


— - 


1 9 


Divide by 5)75 


14 


mmm 


14 


15 squares, 




and gores 2, 4, 7—10, 13 inches. 


29 9 
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Quantity of Canwus, 
(By Rule I., page 73.) 

20i cloths in the head. 
25 cloths in the foot. 

i)45J 



(No. 3.) 



23 square cloths. 
9 yards d^ep. 

207 the product. 

5 yards in the foot gores 


3 feet gore. 
5 cloths gored. 

3)15 feet. 

5 yards. 


212 yards in the sail. 
21 " " two leech-linings. 
12 " " four buntline-cloths. 

4i « •* reef-band. 

8i " " middle-band. 

8J '* " foot-band. 



Total, 266 yards. 

This sail has one reef-band^ at 5 feet 6 inches down from the head, of 
one-quarter to one-third the breadth of a cloth. The rerf-tackh cringle 
is 3 feet below the reef. 

A middle-hand^ of half a breadth of canvass, extends from leech to 
leech under the linings : often none at all. 

Linings on the leeches are of one breadth of cloth, extending from 
the clue to the earing ; and on the/00^, one-third to one-half of a breadth 
from clue to clue. 

Four buntline-cloths^ at equal distances, or the foot divided into five 
parts, are carried up to the lower side of the middle-band. The outer 
ones are put on one and a half cloths, inclining at an angle inwards, and 
the middle two straight up and down. 

Beef-cringles are made on each leech, one at each reef-band, stuck 
through holes ; reef -tackle cringles at 3 feet below ; and three bowlines^ 
the upper one at 3 feet above half-way of the leech, and the other two 
equally divided between it and the clue. 

Holes are made on the foot, in the middle of each buntline cloth. 

Cringles are made in lieu of turned clues, and a hole for the clue- 
garnet block-strop to reeve through 

Becket for bunt-jigger^ worked in the bunt, so that it may be furled 
with a peak. Thus : — ^A diamond-piece of canvass is ptitched on at 3 
feet below the centre of the head, and two holes worked in it for splicing 
the strop. The particulars are fully given «t pages 61-2. 
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FORE-COURSE. 

FT. IN. FT. IN. FT. IN. 

Foremast 57 - 8 6 head. Foreyard - - 45 3 

^\ 4 sling. ^ two arms 5 6 

" 16 housing. 

«< 4 height of cathead. hounded 39 9 
Subtract - 3 



32 6 



Head - - 36 9 

Leech - 24 6 6 



Divide by 11)220 6 

20 cloths. 



Dimensions for Cutting -out. 

FT. IN. 

Head . - - . 36 9 equal to 20 cloths. 

Leech - - - - 24 6 tabled. 

Gore ----- 26 

Middle - - - - 22 6 cut. 

8 squares, and the gores 2, 3, 4, 5, 7, 9 inches. 



Quantity of Canvcus, 



20 cloths. 






74 yards deep. 


To find the quantity in the foot-gores ? 






6 cloths, gored on each side. 


140 




2 -2 feet gore. 


10 




3)15 feet. 


150 the product 




5 yards it 


I the foot-gores - 5 yards. 


(No. 2.) 155 


it 


sail. 


17 


(« 


two leech-linings. 


6 


« 


half-breadth middle-band. 


6 


(( 


half-breadth foot band 


4 '' 


cc 


one-third of a brea/lth reef-band. 


5i " 


i( 


two buntline-cloths. 



Total, 193i yards. 

The depth of the reef is 5 feet 6 indies from the head. Tiie linings, 
&c , for a fore-course, are fully given at page 62. 
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(By Rule, page 15.) main-topsail. 

PT. in. ^T. in. 

Topmast - 33 6 Mainyard, hounded - - 41 

'' head 4 6 Suhtract 1 4 
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29 hoist. '' pin and pin 


- 39 8 foot. 
4 


Divide by 7)158 8 

22 cloths. 

FT. IN. 

Main-topsail-yard 36 

u tt t^o arms -------- 5 6 


" " hounded - 

" " within the cleats the eariugs - 


- 30 6 

- 5 


Head - 


- 25 6 
6 


Divide by 11)153 



14 cloths. 
Close-reef, at one foot above half-way of the leech, 32 feet. 
To find the hollow on each leech ? 
FT. Head - 14 cloths. 

Here, reef - 32 Foot - 22 ditto. 

Multiply by - 6 — 

(Art. 32.) i)36 

Divide by 11)192 — 

18 cloths the mean. 

17^ cloths - Reef - 17^ ditto. 

Diff. - i cloth = 12in. 
Hollow on each leech = 6in. 
Dimennons for Cutting -out. 

Foot-gores. 

IN. 

1 
1 

2 Leech-gores. 
2 (Art 49 ) 

FT. DEC. FT. INe 

3_4-63 = 4 7 

♦♦♦ It will be observed that there are /our gores in each 3 — 8*10=8 1 

leech ; that is, half a cloth at each earing^ and half a cloth ^ 7*04 = 7 1 





FT. 


IN. *0< 


Head - 


- 25 


6 equal to 14 cloths. 


Reef - 


- 32 





Foot - 


- 39 


8 equal to 22 cloths. 


Hoist - 


- 29 


e 


Gore - 


- 1 


9 


Middle 


- 27 


3 cut — 5 squares. (Art. 52.) 



at the clues. 



4_6'30 = 6 3 
2 — 2-93 = 3 (► 



22 29-00=?.9 
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84 ELEMENIB OF BAILMAKIMO. 

Quaniiiy of Oanwus, 

14 cloths in the head 
17^ cloths in the low reef. 
22 cloths in the foot. 

3)53^ sum. 

18 square cloths. To fiod the quantity in the 
^TT yaJ^ds deep. foot-gores i 

8 1 cloths, gored on one side. 

162 If feet gore. 

H — 

3)15 feet. 

1634 *^® product. 

5 yards in the foot-gores - 5 yards. 

" " sail. 

** '< two leech-linings, half breadths. 

" ^^ three reef-banda, one- third of a cloth. 

'• " middle-band 

" " reef-tackle pieces. 

" « foot band. 

" " top-lining. 

Total, 226^ yards. 

Memorandum. — It has three bands^ put on at one foot abore the 
half-way of the leech, the close-reef: the others are divided equally 
between the head and the lower-reef, and they extend from leech to 
leech underneath the leech-linings. They are one third of a breadth of 
canvass, put on single : the first edge is stuck long-work, and turned 
down and tabled close-work. 

A middh-hand is sometimes put on, which is between the lower reef- 
band and foot, and is made and put on in the same way as that of the 
main-course. 

LiningM. — ^The leeches are lined from the clue to the earing with half 
of a breadth of cloth ; and the foot is lined from the clue under the 
leech-lining to the buntline hole with a third or a half-breadth. 

The reef'tcuikle cringle is 3 feet below the lower reef. The reef -tackle 
pieces are put on the fore-side of the sail, when the sail has a middle- 
band ; but on the aft-side, when it has none. 

Also, a top-lining on the aft-side, which for this sail is 8 cloths ; and 
the cloths are cut 2^ yards, so as to sew the top-edge to the centre of 
the middle 1>and ; and two cloths run up to the lower-reef band, coyering 
the centre cloths of the sail that distance, or 5 yards. 

Two hawlinesy divided equally distant from each other, between the 
reef-tackle cringle and the clue. One huntline-kole is made^at one- 
third of the foot, on each side of the top-lining, and to take the foot- 
band end. 
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The thiekneiB of bolt^rope on the leeches and along the foot is 3^ 
inches, and for 1 8 inches to 2 feet np each leech and along the foot is 
parcelled and served ; and before it is marled to the sail, the foot-rope 
should be well stretched, and the length of the foot of the sail set off. 

Cringles^ 3f inches thick, of bolt-rope, are made in lieu of turned 
dues ; as also on the leeches, at the ena of each reef-band. The hole 
for the due-garnet is worked close to the clue-cringle holes. 



FORE-TOPSAIL. 

(Bj Rule, page 15.) 

FT. IN. FT. IN. 

Topmast - 32 6 Foreyard, hounded - 39 9 

'« head 4 3 Subtract 1 4 



28 3 hoist. ** pin and pin dS 5 foot. 

4 



Divide by 7)153 8 



21^ cloths. 



FT. IN. 

Fore-topsail-yard 34 3 

" ** two arms ------- $ q 

« " hounded 28 9 

^* ** within the cleats the earings - 5 

Head - - 23 9 
6 



Divide by 11)142 6 

13 cloths. 
Close-reef, at one foot above half-way of the leech, 30ft. 3in 

To find the hollow on each leech ? 
FT. IN. Head - 13 cloths. 

Here, reef - 30 3 Foot - 21^ ditto. 



Multiply by- 6 

Divide by 11)181 6 



i)34i 

17^ cloths the mean. 



16^ cloths - Reef - 16^ ditto. 

Diff. - } cloth » 18in. 
Hollow on each leech s= 9in. 
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ELEMENTS OF BAILMAKlNO. 



Dimennant for CuUing^mt, 





FT. 


IN. 


h oot-gores. 


Head - 


- 23 


9 equal to 13 cloths. 


IN. 


Reef - 


- 30 


3 


1 


Foot - 


- 38 


5 equal to 21^ cloths. 


1 


Hoist - 


- 28 


3 


2 Leech-gores. 


Gore - 


^ 1 


9 


2 (Art. 49.) 


Middle 


- 26 


6 cut — 5 squares. 


— FT. DEC. FT. IN. 

3 — 8-84 = 8 10 

3 — 6-97 = 7 

4 — 5-93 = 6 
4 — 5-21 = 52 
1 _ 1-30 =13 








21 28-25=28 3 



Quantity of Canvaw. 



13 cloths in the head. 
161 cloths in the close reef. 
2l| cloths in the foot. 

3)51 sum. 

] 7 square cloths. 
8^ yards deep. 

136 
14 

150 product. 

4j ytuda in the foot- gores - 



To find the quantity in the 
foot- gores? 

FT. IN. 

1 9 

8i cloths gored. 



14 
5 



3)14 5 product. 
- 4} yards. 



(No. 2.) 


154* 


(( 




10 


(C 




10 


(C 




5f 


«( 




3 


(C 




4| 


C( 




23| 


cc 


Total, 


21 If yards. 



two leech-linings, half breadths. 

three reef-bands, one third breadth. 

middle-band. 

reef-tackle pieces. 

foot-band. 

top -lining. 



Memorandum. — It has the same number of reefs it it as those of the 
main-topsail ; and the linings, Sec , are exactly the same. 
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MAIN-TOPOALLANTSAUL. 

(By Rule, page 19.) ^ ^^ 

Topgallantmaflt - 18 Main-topBail-yard, hounded - 30 6 

Add . - - - 1 Subtract - - 1 



19 hoist. 



(< pin and pin 29 6 foot. 

4 



Divide by 7)118 

16 cloths. 



FT. IN. 

Main-topgallant-yard 25 6 

u «* two arms ------ ^<> 

« it bounded ------ 23 

« " within the cleats the earings 1 

Head . - 22 
6 



Divide by 11)132 

12 cloths. 



Dimefmons/or Outtin^-out. 





FT. 


IN. 


Foot-gores. 


Head - 


- 22 


equal to 12 cloths. 


IN. 


Foot - 


. 29 


6 equal to 16 cloths. 


2 


Hoist - 


- 19 





3 


Gore - 


- 3 





4 


Middle 


- 16 


cut— 2 squares. 


5 Leech- 

6 gores. 

' — FT. IN. 

7 — 9 6 

8 — 9 6 

35 19 



Digiti 



ized by Google 



SS ELEMBMTB OF BAILMAKmO* 

Quantity of Canva$9, 

12 cloths in the head. 
16 cloths in the foot. 

i)28 snm. 

1 4 square cloths. To find the quantity in the 
5^ yards deep. foot -gores ? 

— 7 cloths, gored one side. 
70 3 feet gore. 

4J - ^ 

— 3)21 feet. 
74f product. . — 

7 yards in the foot-gores - - 7 yards. 

(No. 4.) 8li " " saU. 

6^ " " two leech-linings. 

^ '' " foot-hand, 

llf " " top-lining. 

Total, 103^ yards. 

Memorandum. — Linings on the leeches are of half a breadth, and 
extend from the cine to the earing ; and the foot-band^ of the same 
breadth, extends from the clue to one-third the cloths along the foot. 
Also, a top -lining on the aft-side of the sail, which coyers one-third of 
the cloths in the foot, or 6 cloths, and runs up li yard from the foot. 
One mast-clothy 4^ yards, is laced on to the top of the top-lining, 
covering the middle of the sail on the aft-side, between the top-lining 
and head. 

Cringles are made in lieu of turned dues, and a hole for the due- 
garnet. 

The whole length of Hlq foot-^ope^ from clue to due and 15 inches up 
each leech, is served with small spunyam ; and before it is marled to 
the sail, the foot-rope should be well stretched, and the length of the 
foot of the sail measured off. 

Iron thimhles are put in the clue-cringles, and the earings served 
with houseline. 

FORE-TOPQALLANTSAIL. 



(By Rule, page 
Topgallantmast 


19.) 

FT. 

- 18 
. 1 

19 hoist. 


Fore-topsail-yard, hounded - 
Subtract - - 

" pin and pin 
Divide by 7) 


FT. 

28 
1 

27 


IN. 

9 


9 foot 
4 




111 
15i cloths. 
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PT. IN. 

Foro-topgallant-yard --------- 23 6 

<* " two anns ------ 24 

" " hounded 21 2 

^^ *^ within the cleats the earings 1 

Head - - 20 2 
6 

Divide by 11)121 

Dimensions for Cutting -out, 11 cloths. 

FT. IN. Foot-goies. 

Head - - 20 2 equal to 11 cloths. in. 

Foot - - 27 9 equal to 15i cloths. 2 

Hoist - - 19 3 

Gore - - 3 4 

Middle - 16 cut — 1 square. 5 Leech- 

6 gores. 

— FT. IN. 

7 — 8 11 

8 — 8 11 
1 — 1 2 

Quantity of Canvass, 36 19 

11 cloths in the head. 
15 cloths in the foot. 

^)26 sum. 

13 square cloths. To find the quantity in the 
5^ yards deep. foot-gores f 

7 cloths, gored on one side. 

65 3 feet gore. 

4i - 

3)21 feet. 

69i the product. — 

7 yards in the foot-gores - 7 yards. 

(No. 4.) 76i " " sail. 

el " " two leech-linings. 

si " " foot band, 

llf " " top-lining. 

Total, 98 yards. 

Memorandum. — The linings^ &o,, are exactly similar to those of the 
main-topgallantsai]. (See Art. 114.) 
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(By Bule, page 22.) 
Boyalmast 



BLBMENTS OF BAILMAKINO. 

MAIN-ROYAL. 



1 2 feet the hoist. 



Main-topgnllantyard, hounded - 
Subtract 

** " pin and pin 



FT. 

23 
1 

22 foot. 
7 



Divide by 13)154(12 cloths in the foot 
13 

24 
26 



FT. IN, 



Main-r 


oyal-yard 

u 
cc 


two arms 
hounded - 


- - - 


- - 19 

- - 1 


6 
6 






Divide 






(C 


- - 18 



8 






by 15)144 
135 


0(9i 


cloths. 



15)18(i cloth. 
15 



Dimensions for Cutting-^ut, 





FT. 


IN. 


Foot-gores. 


Head - 


- 18 


equal to 9| cloths. 


IN. Leech- 


Foot - 


. 22 


equal to 12 cloths. 


1 gores. 


Hoist - 


- 12 





1 FT. IN. 


Gore - 


- 


6 


2 — 2 5 


Middle 


- U 


6 cut — 4 squares* 


2 — 9 r 



6 12 
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Quantity of Canwus. 

9j cloths in the head. 
12 cloths in the foot. 

^)21^ snm. 

lOi half the sum 
4 yards. 

43 the product. 
1 yard in the pieces. 

Total, 44 yards of No. 6. 

Memorandum. — Pieces are put on at all the corners, and the clues 
are formed of the bolt-rope, sewed home to the dues, and seized with 
houseline or marline. 



FORE-ROYAL. 

(By Rule, page 22.) 

Royalmast ----..^-1 ift. 6in. the hoist. 

FT. IN. 

Fore-topgallant -yard, hounded - 21 2 
Subtract - 1 



pin and pin 20 2 foot. 

7 



Divide by 13)141 2(11 cloths in the foot. 
13 



11 
13 



cc 



FT. IN. 

Fore-royal-yard ^--.-.---173 
' two arms ------ 16 

* hounded .-----159 

8 



Divide by 15)126 0(8i cloths. 
120 



6 
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ELEMBNTS OF SAILMAKIKO. 



Dimenttons for Outtinff-out. 





FT. 


IN. 


Footgores. 


Head - 


. 15 


9 equal to 8| cloths. 


IN. Leech- 


Foot - 


- 20 


2 equal to 11 cloths. 


1 gores. 


Hoist - 


- 11 


6 


1 FT. IN. 


Gore - 


- 


6 


2 — 2 3 


Middle . 


- 11 


cut — 3 squares. 


2 — 9 3 



6 11 6 

Quantity of Canvatg. 

8^ cloths in the head. 
1 1 cloths in the foot. 

^)19^ sum. 

di half the sum. 
3} yards deep. 

29i 

7i 

36 1 the product. 
1 yard in the pieces. 

Total, 37i yards of No. 6. 
This sail is finished precisely in the same way as the main-royal. 



FOBE-TOPMAST-STATSAIL. 

(By Rule, page 26.) 

Fore-topmast, hounded, 28ft. 3in. ; or leech, 10 yards, cut ; foot, 
9 cloths. 



Leech - - 

Stay . - 

Foot - - 

Foot-gores - 



Dimensions for Cutting-ouU 



FT. 


IN. FT. IN. 


Stay-gores. 


30 


cut - 28 3 tabled. 


FT. IN. 


34 


6 tabled. 


6 4 


16 


6 equal to 9 cloths. 


4 





4 per cloth. 


3 8 
3 4 
3 
3 
3 
3 
3 



32 4 
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Qitantity of Canva$9, 

10 yards, depth of the leech. 

4^ half the namber of cloths. 
••^- To find the quantity in 

40 the foot-gores ? 

5 4x0 = 36in. = 1 yard, the foot-gore. 

— - 4^ half the cloths. 

45 the product. — 

4^ yards in the foot-gores - - 4^ yards. 

(No. 2.) 49^ « " sail. 

3 « « pieces. 

Total, 52^ yards. 

Memobandum. — ^The due-piece is two yards long, and the tack-piece 
one yard, so cut as to form the piece for that at the peak. (See Art. 119.) 



STANDINCHJIB. 

The common size given to the jib at the foot is ^ the length of the 
jib-boomy and one cloth less for small ships. (See Art. 45, page 28.) 
Therefore, ft. 

Jib-boom ---------35 

" end 1 

" hounded ------ 34 

5 



6)170 

28 the foot. 



FT. 

Then, per Rule III., page 12 - - - 28 
Multiply by 19 

252 

28 



Divide by 36)5d2( 14 cloths. 

36 Sub. 1 

172 13 clothft. 

144 
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BLRMRNTS OF SAILMAKUfG. 



Dim&fmofis far CutHn^-out. 



Cloths. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 



Leech 



FT. m. FT. 

42 6 cut - 41 tabled. 



Stay ... 59 6 cut - 58 tabled. 
Foot - - - 26 6 equal to 13 cloths. 

Stay-gores. Foot-gores. 

IN. 

...... 5 



FT. 


IN. 


10 





6 





5 





4 


9 


4 





4 





3 


6 


3 


6 


3 





3 





2 


9 


2 


9 


2 


6 



6 

T 

8 

9 

10 

12 

14 

16 

18 

20 

22 

24 



Quantity of Canvcus. 

126 yards, (No. 4). 
Mbmobanditm.— The dae-pieoe is cut two yards, 
page 66.) 



(See Art. 120, 



Cloths. 

I 
2 
3 
4 
5 
6 
7 
8 
9 



Leech 
Stay - 
Foot - 



FLYING-JIB. 
FT. IN. 

- 31 tabled. 

- 41 tabled. 

- 17 6 equal to 9 cloths. 
Stay-gores. Foot-gores. 

m. 

2 

3 

5 

7 

9 

11 

..-..- 13 

15 

18 



FT. 


IN. 


8 





6 





4 


6 


4 





3 


6 


3 


6 


3 


6 


3 


6 


3 


6 



Quantity of Caneati. 

72 yards, (No. 6). 
Memorandum. — The clue-piece is two yards cut. 
page 67.) 



(See Art. 121, 
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MIZEN. 

(By Rule, page 24.) pt. in. ft. in. 

MizenmajBt - - 58 6 - 8 head. 

^ 4 6 cat-harpin. 

" 17 housing. 

29 6 



29 height of throat from the deck. 

5 8 height of the boom. 

23 4 

1 4 for stretching. 



Depth of mast - 22 

FT. IN. FT. \ 

Gaff - - - - 27 Boom - • . 88 

" end . ' 5 Subtract - - 3 

'' hounded - 22 30 the foot. 

Subtract - 1 6 24 

Head - . 20 6 Divide by 43)720(16 cloths. 

5 43 



Divide by 9)102 6 290 

258 

11 cloths. — 

To find the first foot -gore at the tack ? 
The foot -gore (see Plate 9), is 9 feet ; the 4 th cloth a square ; leaving 
12 cloths. 



FT. 


FT. 




Therefore 24= 12 cloths. 


24= 12 cloths. 


FT. DEC. 


24 


2=1 cloth. 


36-5 


— 


— 


36-5 


48 


22 
22 




1825 




— 


2190 


9)576 


44 
44 


1095 


64 


1332-25 


9 


484 - .. - . 


484 


m 


848-25(291 






4 27-5 


36-5 feet, the radius. 




— 


9-0 feet, the foot-goro. 


49)448 1-6 






441 or 19in. 



27-5 

581) 725 
Hence, the first foot-gore at the tack is 19 inches. (See page 38.) 

N 
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Head 

Foot 

Leech 

Mast 



KLKMENTS OF BAILMAKlNa. 

JDimeruion$ for Cutting-out 



FT. IN. 

- 20 6 equal to 11 cloths. 

- 30 equal to 16 cloths. 

- 33 tabled. 

- 22 tabled. 



Cloths Foot-gores. Mast-gores. 

IN. FT. IN. 

1 - - - 19 - - - 5 

2 ---17 ---46 

3 - - ^ 15 - - - 4 6 

4 ---13 ---40 Head-gores. 

5 - - - 11 - - - 3 6 IN. 

6 - 9-- 8 

7 -.- 8 7 

8 --- 6---- ----6 Slack-seams. 

9---4--------5 IN. 

10 .-- 3 4---2 

11 --- 2 3---3 

12 - - . 1 - - 2 - - - 4 

13 - - - ------- 1 - - - 5 

14 --- 1 0---6 

15 - - - 2 2 - - - 7 

16 --- 3 3---8 



Quantity of Canv(M9. 
140 yards, (No. 3). 



Mbmorandum, — Two reefs, 5 feet 6 inches and 5 feet, parallel to the 
foot, which have holes made in every seam of the sail. 

Linings. — The after -leech is lined with one breadth of cloth, from 
the clue to one yard abore the upper-reef, or 5 yards long. ThQ peak- 
piece is one and a quarter yard in length ; and the fore-leech or mast 
is lined with half a breadth of cloih, from the tack to the nock. 

Holes are made for the reefs, clue, and tack- cringles. 

Bolt-ropes. — The thickness and sewing them on are described at 
page 67, Art 122. 

Iron thimbles are put in the cringles stuck at the tack, nock, clue, 
and reefs. The peak -earing is generally served. 

Crim/les, for the lacing, are made above the upper-reef on the mast- 
leech, 27 inches asunder, except the one next the nock, which is one 
yard from the nock. A luff cringle is made on the mast-leecis between 
the lowcr-reef and tho foot, whi<jh has also a thimble. 
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HAIN-TRTSAIL. 

PT. FT. FT. IN. 

Mammaat - 61 - 9 head. Trysail, gaff - 16 6 

« 4 cat-harpin. " ©nd - 6 

« 16 housing. 

_ 16 

29 Subtract • 1 



32 the throat of the gaff Head - 

from the main-deck. 
10 the tack to stand above the deck. 

Depth of mast, 22 tabled. 

Distance between the main and mizen masts - - 

Subtract 



- 15 
5 

9)75 

8^ cloths. 

FT. 

24 
3 

21 the foot. 
24 



84 
42 

Divide by 43)504(11^ cloths. 
43 

74 

•*• The after-leech of the mam-trysail, to look well, 43 

ought to he parallel to the leech of the mizen. ^^ 

31 

Dimennom/or Cutting-otU, — 

Head .... 15 feet, equal to 8^ cloths. 

Foot - - - - 21 feet, equal to 11^ cloths. 

Leech .... 30 feet, tabled. 

Mast .... 22 feet, tabled. 

^, ^, Mast-gores. Foot-gores. 

Cloths. ^^^^ ^^ 

1 ... 2 4 - - - 4 

1 ...74--- 12 Head-gores. 

2--. 74--- 10 m. 

3 .... 50--- 8---4 

4 -- 7---6 

5 .-.----- 6---6 Slack-seams. 

-------- 5---5 IN. 

7 4. --5--. 2 

8 ..:.---. 3 - - - 4 - - . 3 

9 ..- 2. .-3--. 4 

10 .-- 1---2--.5 

11 ... 1 .. - 6 
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Qtumtity of Canvasi. 
90 yardsj (No. 2). 

Memorandum. — ^This sail has no reefs. The clae-lining is out two- 
yards. The peak-piece is one and a quarter yard in length ; and the 
fore-leech is lined with half a breadth of cloth, from the tack to the nock. 

Iron thimbles are stuck in the cringles at the clue, tack, and nock, 
the peak -earing being served. 

Cringlesy two high, are stuck in the bolt-rope on the mast -leech, at 
three-quarters of a yard apart, for the lacing of the mast. 

Holes on the head, in the middle of each cloth, for seizing the hanks, 
in lieu of being laced to the gaff. 



P0RE-TRY9AIL. 



Foremast 



FT. IN. 

57 



28 6 



FT. IN. FT. 

8 6 head. Fore-gaff - 22 

4 cat-harpin. Subtract 2 

16 housing. -— 

Head - 20 

5 



Subtract 



28 6 
7 6 tacV to stand above the deck. 



9)100 

11 cloths. 



Depth of mast 21 tabled. 

Distance of mainstay, where it crosses the foremast, ft. in. 

to the fore-part of gangway, (see page 8) - - 33 6 

Subtract - 3 6 



30 the foot. 
24 

Divide by 43)720(16 cloths. 
43 

290 
258 

32 
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ZHmenMian* /or OuHing-cut* 

Head - - 20 feet, e^aal to 1 1 cloths. 
Foot * - 30 feet 6 inches* equal to 16 cloths. 
Leech - - 34 feet 6 inches, tabled. 
Mast - - 21 feet, tabled. 
Cross-gore, from the throat to the cine, 35 feet 6 inches. 

Cloths Mast-gores. Foot-gores. 

PT. IN. IN. 

1 ---40--- 26 

2 -.40--- 23 

3 - . - 4 - - - 19 

4 -.-40--- 16 Head-gores. 

5 - - - 3 6 - - 14 IN. 

6 12 ---8 

7 10 - - - 6 

8 -------- 8-. -6 Slack-seams. 

9 -------- 7---5 IN. 

10 0---5---1 

11 5--.4---2 

12 - 4---4...3 

13 3--. 3- --4 

14 2---2--.5 

15 1 . . - 1 - . . 6 

16 0---0---8 

Quantity of Oanwus. 
145 yards, (No. 2). 

MEMOBANDVM.-^This Sail has one reef of 5 feet from the foot. 

L%ning9, — The after-leech is lined with one breadth of cloth, 3 yards 
in length, from the cine. A strengthening-band at the clue, which 
onght to be in a line with the tack, is taken orer four cloths ; and the 
mast is lined with half a breadth. It is similarly finished as the 
preceding. 

OAFF-TOPSAIL. 
PT. IN. FT. m. 

Mizen-topmast - 29 6 Yard for the head - 10 6 

Add - 4 6 Subtract - 1 

Depth of fore-leech 34 Head - - 

DiTide by 11)57 

5 cloths. 
Head of the mixen, 1 1 cloths, equal to the foot of the gaffsail. 
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DinunnoiMfw OutHn^-out. 

FT. IN. 

HeaxL ----.--- 96 equal to 5 cloths. 

Foot -------- 20 equal to 11 cloths. 

Leech ---...-- 29 cut, 28 feet tabled. 

Mast - • 33 cut, 32 feet tabled. 

Mast-gores. Foot-gores. 

FT. IN. 

7 - . - 

6 - - . 1 

5 - - - 2 

5 ... - 3 Head-gores. 

5 - - - 5 IN. Slack-seams. 

5---7---6 IN. 

9 - - - 5 - - - 2 

12 - - - 3 - - - 3 

15 - - - 2 - - - 4 

18---1---5 

Quantity of Canvasi. 

102 yards, (No. 6). 

Memorandum. — ^Pieces on the four comers, and holes in the head. 
The head is bent to a yard, similar to a lugsail, by which it is hoisted 
to the topgallantmast-head, and the foot spreads the gaff of the mizen. 
This sail is only used in light winds. 

LOWER-BTUDDINOSAIL. 

(By rule, page 26.) 

Foresaid 21 cloths, and 21 X | = 14 cloths, the head; and the depth 
of the sail, •25 feet 6 inches, cut. 

Quantity of Canvass. 

14 cloths. 
8^ yards deep. 

112 

7 

119 the product. 

2^ yards in the pieces. 

Total, 121iyardsof No.5. 

Memorandum.^— 'Pieces at all the comers, and a piece, half a yard 
lon^, on one-third of the head. 

Holes are made in only one-third of the cloths in the head, and two 
in each clue, and in the third of the head^ for the cringles. (See Art. 
123, page 68.) 
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TOPMAST-8TUDD1NG8AILS. 

140. A regular ^ore is made on the head and foot, decreasing to the 
oater-earing, and increasing in depth from the inner-leech. The gore 
is given on account of the stnddingsail inclining at an angle inwards, or 
spreading beyond the leeches of the topsails. Hence, the gore on the 
Btoddingsail-head is goyerued by the number of goring cloths in the 
leeches of the topsail. The greater the number of goring cloths in the 
topsail leech, the stronger will be the head-gore of the stnddingsail ; 
and the less cloths in the topsail leeches, the lesser gore on the head of 
the stnddingsail ; and when there are no goring cloths in the leeches, 
(that is, a foresail,) the heads are cut square. 

' Rule. — ^To find the £fore on the head and foot of topmast and top- 
gallant'StuddingtaiU ? Divide the number of cloths in the leech of the 
topsail by one and a half times the depth in yards of the leech of the 
topmast stnddingsail, and the quotient will give the gore at the head in 
terms of a cloth. Thus — Suppose the number of cloths in the leech of 
the topsail is /bur, and the length of the leech of the stnddingsail, or 
hoist of the topsail, 10 yards. Then, 10 yards X 1^ times =15, and 
4 cloths = 8 feet = 96 inches. 

Therefore 15)96 

6 inches gore for the head of the 
studdingsail. 



MAIN AND FORE-TOPMAST STUDDINOSAILS. 

(By rule, page 26.) The outer leech is gored 3 cloths. 
Dimensions for Cutting -out. 

Head 6 cloths. 

Foot - 9 cloths. 

X^eech --------29 feet 9 inches. 

Head and foot gores^ 6 inches per cloth. 

Quantity of Canvass. 
77 yards, (No. 5). 

MAIN AND PORE-TOPGALLANT STUDDINOSAILS. 

Head ----- 5 cloths. 

Foot ----- 7 cloths. 

Leech ----.---...- 19 feet 6 inches. 
(By Art. 140.) Head BLud/ootgoreSy 6^ yards X It = 9}, and two 
cloths = 4 feet = 48 inches. Therefore 93) 48 

4 4 

39 )L92 

5 inches per cloth 
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Quantity of Canvois, 

5 cloths in the head. 
7 cloths in the foot. 

4)12 sum. 

6 square cloths. 
6^ yards deep. 

39 yards, the prodact. 
1 yard in the pieces. 

Total, 40 yards of No. 6. 



SUMMIBY OV THE QUANTITY AND QUALITT OF CANVASS, WITH THE USUAL PRICB PBB 
YaES OITBN F0& THE BEST CaNTASS, AND THE POUNDS WsiOHT OF EACH BoLT OF 

CokebtCantass, 40 Yabds to the Bolt, fob making a Suit of Sails fob a 
Babque of 800 Tons. 



Species of Sails, 



1 Main-coarse 

2 Main-topsails 

2 Main-topgallantsails .. 

1 Main-royal 

2 Fore-courses 

2 Fore-topsails 

1 Fore-topgallantsail .... 

1 Fore-royal 

2 Fore-topmast-staysails 
2 Jibs 

1 Flying-jib 

2 Lower-studdingsails ... 
2 M.-topmast-studdingsails.. 
2 M.-topgalL-studdinsaails... 
I Fore-topmast-studdingsail 
1 F -topgallant-studdingsail 

1 Main-trysiul 

1 Mizen 

1 Fore-trysail 

I Gaff-topsail 



Total, 



Total 
Quan- 
tity. 



3416 



No. 2. 

Is. 2jd. 

4116. 



Yards. 
887 

310 



1137J 



No. 8. 
Is. 2d. 
38tb. 



Yards. 
212 



180} 
187 



479i 



No 4. 

Is. lid. 

85!b. 



Yards. 



76J 



492 



No. 6. 
Is. Id. 
82n>. 



Yards. 
54 
116 



77 
114 



248 
154 

*77 



8 

I' 



866} 



No. 6. 

Is OM, 

291b. 



Yards. 



48^ 
44 



21* 
37i 

72 

80 
40 

102 



440} 



When a suit of sails is made of the best canvass, with the best materials, and esti- 
mated, when finished, one with another, at nineUenpence hdl/penn^ a yard, the value will 
be obtained as nearly as possible. Bat single sails vary in pnee, according to the 
quality of canvass, fixing on the bolt-rope and thimbles, and pointing the reefs. It u 
rather singular that ten yards of canvass is nearly the average rate for every ion the 
ship is burthened. 

Tons. Yards. 
Thus :— 300 = 3,000 in the sails. 
400= 4,000 
1,000 = 10,000 « 
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CHAPTEB n. 
RULES FOR DETERMINING THE SIZE, DIMENSIONS 

FOE OUTTING-OUT, AND QUANTITY AND QUALITY OP 0ANVA8S 
CONTAINED IN BACH BAIL, FQR A BRIG OF 18 KEELS.* 

141. The close-reef of the topaaily and the length of the foot, govern 
the length of the head of the sail ; and it is to be observed, that the 
close-reef mast never extend beyond the lifts of the topsail-yard. 
Hence, the method of fixing the length on the head of the topsail, or 
the distance of the head of the sail from the topsail-lifts, will cause the 
hollow given to the leedies of the topsails always to be more or less, 
according as the lengths of the lower yards at the sheaves exceed the 
lengths of the topsail-yards at the lifts, or place of the low-reef, which, 
in colliers, is invariable, and gives the leeches a very considerable 
hollow. Thus — Suppose a topsail has 18 cloths in the foot, 14 cloths 
in the close -reef, and the leeches require a hollow of half a cloth on 
each side, what number of cloths ought there to be in the head ? 

Here - - 14 cloths in the close-reef. 

Add - - 1 dothy the hollow of the two leeches. 

15 cloths in the reef, when straight. 
2 times. 

30 
Subtract - 18 cloths in the foot. 

12 cloths in the head. 
A^n-^^Ji we suppose 19 cloths in the foot, and the rest the same fui 
before, it will be seen that the cloths in the head are less. 
Thus - - 14 cloths in the reef. 
Add - - 1 cloth, the hollow. 

15 cloths in the reef, straight leeches. 
2 times. 

30 
Subtract - 19 eloths in the foot. 

11 cloths in the head. 
Showing that the head is entirely regulated by the reef and foot ; con- 
sequently, the cloths in the foot and close-reef must be determined first, 
and then see whether the leeches will require much or little hollow for 
tiie head to extend well out on the topsail-yard, which is generally from 
2 to 2^ feet on each side, from the topsail-lifts. 

* K^eliB a name given to a low, flat, interior vessel, used to bring coals down the 
river Tyxie for loading the colliers. Hence, a collier is said to carry so many ** keels 
of coals." 
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T0P8AIL. 

MeaturementM* 

FT. IN. 

Topsail-yard, from lift to lift - 27 Topmast, from the pin of the 
Subtract - - 1 6 sheave-hole down to the 



Reef - - - 25 6 
6 



heel, 27ft. 9iD. 



Divide by 11)153 



14 cloths in the reef* 



FT. 

Mainyard, pin and pin - - - 35 
Subtract - 1 


IN. 

6 
6 


34 


the foot. 

7 


Divide by 13)238 
13 


0(18 cloths. 


108 
104 




A 


= i cloth. 



Head, — To make the leeches straight in this sail, there must be only 
10 cloths in the head, which will measure 18 feet 6 inches; that is, 
bringing the earings 4 feet on each side from the hauling-ont to the 
cleats, which is a great deal too much. Hence, we must hollow the 
leeches to get a squarer head — ^generally half a cloth on each side. The 
cloths in the head are obtained as shown in the preceding article (141). 

Dimensions for Cutting-out. 





FT. 


IN. 


Foot-gores. 


Head - - 


. - 22 


equal to 12 cloths. 


IN. 


Reef - 


. - 25 


6 equal to 14 cloths. 


1 


Foot - 


- - 34 


equal to 18 cloths. 


2 Leech- 


Hoist - ■ 


- - 27 


9 


3 gores. 


Gore - - 


- - 2 


6 


4 (Art 49.) 


Middle- ■ 


- - 25 


3 cut — 4 squares, (Art. 


52.) — FT. IN. 

5 — 14 
7—7 9 
9— 6 
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105 



To find the leeoh-gores ? 

(Phte I.) Here 8 olotliB = 6 feet, and 4 cloth hollow = 1 foot, and 
27ft. 9in. = 27ft. 75dec. 

FT- DEC. FT. DEO. 

Therefore 27*75 AB. 2775 AB. 

27T5 1419 AI. 



13875 
19425 
19425 



3 clotba = 6 5550 
6 


. 


— 770-0625 
36 > 36- 




806-0625( ^)28-39Aa 

4 

— 14-19 AI. 
48)406 14-19 


563)2206 
1689 

5669)51725 
51021 


12771 
1419 
5676 
1419 


201-3561 
1- AcL 



24975 

2775 
11100 
2775 

6)393-7725 

65-628 lO. 
1- IN. 



66-628 



101-178 ON, 
7 3 OP. 



108-478 
93-878 

867824 



i doth hoi- 759346 

low. 867824 

i)202-356] 325434 

976302 

101178 ON,rad. 

66-628 10183-697684(100-9 AF. 



34-55 OG. 

6 CB. 2009)18369 
18081 



98.9 



28-89)207-30(7-3 OF. 
198-73 



298 



8570 
8517 

53 
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To find the leedi-gorM {eaHHnusd) ? 



101178 
98*9 

I* I rt 

300*078 
2-278 

1600624 
1400546 
400156 
400156 

455*777684(21-3 
4 7-3 



101178 
96-9 

198-078 
4*278 

1584624 
1386646 
396156 
J923ie 

847*877684(291 



41)55 
41 

423)1477 
1269 



14ft.,lBtgor#. 49)447 
441 



27-75 
21*8 



581)637 
581 

56 



21-8 
14 



7-8 2d gore. 



5*95 3d gore. 

7*8 2d gore. 

14- Utgdie. 

Proof - 27^76 

B00H-F0RE8AIL. 

fdt^yhtdy from deat to cleat on the Jrard-arms 

Subtract 



FT. IN. 

35 6 
3 

32 6 
6 



Diyide by 11)195 6 

17| cloths. 
Depth. — ^The height of the centre of the yard from the mainstay, 17ft- 



Boom, between the two anger^holes 



FT. IN. 

- 29 6 
6 



Diyide by 11)177 

16 cloths. 
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FT. m. 
Head .-..--. 32 6 equal to 18 dotlm. 
Foot ------- 29 6 equal to 16 clotha. 

Depth -.---^-17 cut-Hiqiiare on the foot. 

Quantity of Canvas*. 

18 clothfl in the head. 

16 cloths in the foot. 

4)84 aum. 

17 sqaare cloths. 
17 feet, the depth. 

119 
17 

3)289 



(No. 2.) 96i yards in the sail. 

12 ** the tiro leeeh.linings. 
3^ ^' one-third the reef-band. 
2 ^ the two bontline-cloths. 

Total, 113} yards. 

MmtoA AKDtTM.— 'i^ntn^# on the leeches ate of one breadth, and extend 
from the cine to the earing. 

¥(oJboP-hand. A nef-^band^ one^fbnrth to one-third of a breadth, is 
put on at 5 feet below the head. 

Two buntline-dothi run about one yard m from the foot ; and small 
eringlei are stuck in the bolt-rope, in lien of buntline-holes. 

Two bowlines^ the upper bowline^cringle being made in the middle of 
the leeeh, and the lower one equally distant from the n|q[>er one and the 
clue. 

Ofinglm are made in the two lower comers or dnes. 

Bolt-rope, — ^The bolt-rope is sewed round the sail. 
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PART 11. 



SECTION FIRST. 

ON DBAUGHTING AND OENTBE OF EFFORT OF THE SAILS. 



DRAWING PLANS OF SAILS. 

142. Plans of sails are drawn to a soale of reduced proportion to the 
real dimensions, as the 8th or 4th of an inch to the foot, as may be 
conyenient for the drawing. This sort of drawing is called ^eameiricaly 
because it has no reference to a spectator, and is not designed to giye 
the appearances of the bsoIb peripectiveli^y but only purposes to exUbit 
the form and measurement of tno surfaces of the sails in height and 
breadth, and also for rightly ascertaining the dimensions of the leeches, 
stays, and total amount of the sweep-gores on the head and foot, &c., 
of jMurticular sails, as jibs, drivers, &c. 

The whole of these operations are performed by means of a rule con- 
taining a scale of equal parts, a compass, a parallel ruler, and a square. 
To draw the plan of sails for a new ship, it is requisite to hare the 
dimensioni of the huU^ as :— 

The distance betvreen the foreside of the stem to the centre of the 

foremast. 
The distance between the centre of the foremast to the centre of the 

mainmast. 
The distance between the centre of the mainmast to the centre of 

the mizenmast. 
The distance between the centre of the mizenmast to the outside of 

the taffrail. 
The housing of the foremast. 
*^ ^* mainmast. 

*'* " mizenmast. 

The step of the foremast above a straight line from the step of the 
mainmast. 
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The step of tlie mizennuut aboTe a straight line from the step of 

the mainmast. 
The number of inches the foremast rakes to the foot. 
" " •* mainmast " " 

" " " misenmast " ** 

'' ^^ ^^ bowsprit rises to the foot. 
The height of the rail or gonwaie. 

^' '* topgallant forecastle. 
" " poop. 
** ^* cathead or bnmkins. 
Also, the dimensiani o/moiti, yard$y gaff*^ 4*^9 as shown in the form, 
page 14. 

As the surface of the sail, when the yards are braced up, is somewhat 
before the mast, it will be necessary to determine, as nearly as possible, 
the line or axis upon which the sails rerolre. This line will be more 
or less forward, according as the topmasts or topgallantmasts projeet 
before the lower masts ; and, as regards the lower yards, it will be 
according to the angle of the stay and shrouds, or as the trusses are 
eased off, and will h% found to vary in different ships of the same class-— 
some rather forward, and in others a little aft. 

The rake of this line, or axis of the sails, will be somewhat less than 
the intended rake of the mast, since the plane of the sails, when the 
yards are braced sharp up, will be about the diameter of the yard before 
the topgallantmast, at the tie, and will be well with the lower side of 
the lower yard. When these lines are determined, set upon them the 
heights for the heads of the royalsails, topgallantsails, topsails, and 
courses ; and also the height of the lower part of the courses at the 
middle, which is determined by the height of the boats for the main, 
and by the mainstay, when it is carried to the stem, for the fore. 
Draw lines perpendicular to the axis of the sails upon the lower one, 
which is the head of the course, when set off at its breadth ; the next 
aboye at its breadth, which is the head of the topsail ; and so on, setting 
off likewise upon the corresponding lines on the fore and mizen the 
breadths of the sails on these masts. Before the form of the leeches of 
the topsails, topgallantsails, &c., can be determined, it will be requisite 
to set off the lengths of the yards, and the cleats on the yard-arms ; and 
the lines at first drawn are intended to giye the breadths on the heads 
of the cour^vd, topsails, and topgallantsails, within the cleats on the 
yard-arms, to the allowance made for stretchiug, which, according to 
the present custom, is 18 inches for the topsails and courses, and 9 inches 
for topgallantsails, within the cleats, to giye the earings. The clues, 
howeyer, are drawn to the pin of the sheaye-hole within the hounds of 
the yards. When the correct lin^^ for the heads and depths of the sails 
are drawn, the leeches of the topgallantsails and topsails may be com- 
pleted ; but, as the leeches of the topsails are commonly hollowed for 
taking in the lower reef, it will be requisite to determine the spread of 
the sail at the lowest reef; or, as the most common way is, to allow 18 
inches within the outer end of the yard, from each end, for the spread 
of the sail at the lowest reef. Set down from the head half the depth 
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of ibe topsail, for the place of the lowest leef, uid below it 3 feet, for 
the reef-tackle or pendant : when the breadth of the outer part of the 
sheave is set off at this distance down, it will gire the spread of the 
sail at the lowest reef, or breadth of the sail at this place. Then, 
through the breadth of the sail at the head, the breadth at the lowest 
reef, and the breaddi fd the eloes, pass a curve, which may be the arc 
of a circle, and the leeches of the topsails are thus obtained by the 
common method of hollowing them. (See oalonlation of hollow topsail 
leeches, page 80.) 

For the leeches of the courses, draw a line from the breadth given at 
the head to the breadtii they ftie iatended to be at the foot. Tl^ main- 
sail has, in general, a greater spread of from 8 to 6 feet. The forssaU 
is sometimes narrowed at the foot, for bringing the tack to the cathead — 
formerly, about 3 feet 9 inches, and, in general, about 2 feet; but the 
fofesaii wili, generally, stand better with parallel leeches. This is the 
case with ships wUsli have boomkins to bring the tack pn^riy down. 
(See Art. 3d, page 27.) 
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CHAPTER L 

ON THE PRINCIPLES OF DRAWING PLANS OP SAILS. 

143. In <»rder to harTO a right undeYStanding of draughting eailB, 
geometry ought to bo learned. To prepare the mind for tlus, the most 
nsefiil problems are herein briefly illustrated, and those who hare leisure 
and opportunity will find themselres amply rewarded by a deeper study, 
whether it can be brought into immediate uso or not ; for the art of 
draughting^ presents diffionlties to persons ignorant of it, which to the 
geometrician are easily surmounted. The following problems, being the 
most nsefiod, have been selected. 

I. To hitect a given line^ AB, thai f#, to divide it into two equal parte. 
(Fig. 1., Plate 16. J 

From the centres A and B, with any radius, describe two arcs inter- 
secting each other in C and D, and draw the line CD, which will bisect 
the line AB in the point E, as required. 

The two ends of the line AB are called centres, being made so to 
draw the arcs, the intersections of which being equally distant from the 
two ends, a line from C to D must pass through the centre of the line, 
ftud divide it equally. 

Ilr At a given pointy Oy in a given line^ AB^ to ereet a perpendieular. 
(Fig. 2, Plate IQ.) 

From the given point, C, cut off equal parts, CD, CE, on the given 
line ; then, making D and E centres, describe arcs intersecting in F; 
then join GF, which will be perpendicular, as required. 

Othen^iee.'^When the point Cie near the end of the line. (Fig. 8, 

Plate U.J 

Draw the line AB, and mark a point, C, near the end of the line. 
F^m a point, D, assumed above the line for a centie, describe a circle 
passiag^ through C, and cutting the line at E. 

Draw a line from E through the centre D, and catting the circle at F. 

Join CF, which will be a perpendicular. 

in. From a pointy Ay to let fall a petpendieular on a line^ BO. 
(Fig, 4, Plate le.J 

Draw the line BC, and choose a point. A, above it. From the point 
A, with a convenient radius, describe an arc, cutting the given line at 

p 
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the two points, D, E. Then, with any radios, describe two arcs, inter- 
secting at F, and draw AF through G, which will be the perpendicular 
required. 

Otherwise.-^When the point is nearly opposite to the end of the line. 
(Fig. 5, Plate 16 J 

Draw the line BC, and fix the point A near the end of the line. 

From any point, D, in the line BO, as a centre, describe the arc of a 
circle through the point A, cutting BC in E. 

Now, from the centre, E, with the length, EA, describe another arc 
below the line, cutting the firsC arc at F. 

Draw AGF, which will be the perpendicular to BC, as required. 

lY. To describe the drcumfsrence of a circle through three given points^ 
A, By C. (Fig. 6, Plate 16 J 

Make three points, in any position, and mark them A, B, C. 

From the middle point B, draw to each of the other points, A and C. 

Bisect these lines, BA, BC, perpendicularly by lines meeting in O, 
which wiU be the centre. 

Then from the centre O, with the distance of any one of the points, 
as OA, describe a circle through the two other points, B and C. 

V. Upim a straight line^ AC^ as a chord to describe the arc of a circle^ 
the height of the middle of the arc being given. (JSee Fig. 7, Plate 1 6.) 

Bisect AC by a perpendicular BE, intersecting AC in D ; make DB 
equal to the height of the are ; draw the chord AB of the half arc ; 
bisect ABbya perpendicular, meeting BE in E; from E, with the 
distance EB, describe the arc ABC, and ABC is the arc required. 



PRACTICAL METHODS OF CONSTRUCTING SAILS. 

MAIN-COTTBSE. 

144. To draw the plan. — ^Given the widths of the head and foot, the 
depth of the middle, the length of the leech, and the roach of the foot. 

(Plate 9.) Head.—^^ off half the breadth of the head, from the 
centre of the mainyard, both ways. 

/>«j9^A.— Set down, from the centre of the 3rard, the depth of the 
middle perpendicularly, and produce it to the given roach of the foot. 

Foot, — ^Draw a line perpendicular to the depth, or depth and roach 
on the same line, and set off from the middle, half the width of the foot 
both ways. 

Leeches.-^Join the places which are set off for the earings and clues. 
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Jtoach of <A«y^^— -Through the depth of the middle of the foot draw 
a line parallel to the head, and set off both ways, from the middle, half 
of three-fifths of the breadth of the foot, from which places the roach is 
carried down to the dues. 

HAIN-TOPSAIL. 

145. To draw the plan.^'^iveji the widths of the head and foot, the 
height of the middle, and the roach of the foot. 

(Plate 9.) Mast or hoiit. — Set down the depth, from the. centre of 
the topsail-yard to the centre of the mainyard, at right angles to both. 

Head and foot, — Set off half the widths of tiie head and foot, from the 
centre of the yards, both ways. 

Leechee. — Join the places set off for the earings and clues. 

Roach of the foot. — Draw the are of a circle through the roaoh set 
aboye the centre of the mainyard and the clues. (See Prob. Y. page 112.) 

Cloee-reef — Set down from the head half the hoist of the topsail, and 
between it and the head the other reefs. (See Art. 110, page 64.) 

ffolloto on the leeches. — ^Through the breadth of the sail at the head, 
the breadth at the lowest reef, and the breadth at the clues, pass the aro 
of a circle. (See Art. 49, page 30, and Prob. IV., page 112.) 

Middle-hand, — Set down from the lower-reef half the distance between 
the reef and middle of the foot. 

Beef-tackle pendant. — Set down three feet (from a scale of equal 
parts) below the close-reef on the leeches. 

Buntlines. — At one-third the breadth of the foot. 

Bowlines. — At one-third the distance between the clue and reef-tackle. 

The references to the other parts are obyiously seen on Plate 13. 

MAIN-TOPOALLANTSAIL. 

146. To draw the plan, — Given the widths of the head and foot, 
the height of the middle, and the roach of the foot. 

(Plate 9.) Set down the hoisty from the centre of the topgallantyard, 
to the centre of the topsailyard, at right angles to both. 

Head and foot. — Set off half the widths of the head and foot, from 
the centre of each of the yards. 

Leeches. — Join the places set off for the earings and clues. 

Boach of thefbot. — Draw the arc of a circle through the height of the 
roaoh set up on the mast, abore the topsail-yard and the dues. (See 
Prob. v., page 112.) 

MAIN-ROTAL. 

147. To draw the plan. — Given the widths of the head and foot, the 
height of the middle, and the roach of the foot. 

It is precisely the same way drawn as that of the preceding, excepting 
the roach, which is a deal less. 

1 48. The sails on the fore and mizen masts are likewise drawn in a 
similar manner to those on the mainmast. 
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STANDINQ-JIB. 



149. To draw the plan. — Given the length of the leech, the gore of 
the foot, and the numher of cloths, or width of the foot. 

(Plate 16, fig. 8.) Make AB equal the given length of the leech, 
BD the gore of the foot, and at right angles to AD draw CD eqnal the 
numher of cloths (in feet), the width of the foot. Join AC, and from 
B draw BI perpendicular to AC ; produce BI to the roach, or greatest 
round on the stay ; through the points A, N, C, pass a curve, which is 
nearly the arc of a cirdei, and ANC is the curved stay. 

For the round of the foot. — Join BC, and in the middle of which, set 
without, a perpendicular e^nal to the roach; and through the clue, 
roach, and tack, pass the arc of a circle. 

150. To draw M«»/an.— Given the length of the head, the length 
of the foot, the length of the fore-leech, and the length of the cross -gore. 
(See page 8.) 

(Plate 1.) Make AB equal the length of the fore-leech. On AB, 
with the length of BC and AC, construct the triangle ABC* Draw 
AD equal the length of the head ; or, if the length of the leech is deter- 
mined in the proportion of the fore-leeeh, (see page 29, Art. 47,) construct 
a triangle ACD, with the lengths of CD and AD, and ABCD is the 
driver. 

For thefooit, — ^Draw the fire of ti circle through BIC. (See page 38.) 

* It is clear that the four sides will not be sufficient for drawing the figure of this 
sail, as the figure may be moTed out of its position ; we must| therelore, talse the erw*- 
^orf» that is, one of the diagonals also, and this being done, will resolve the figure into 
two triangles, which is comprehended in the above construction. 



CHAPTER IL 
ON THE CENTRE OF EFFORT. 

Definition. — ^The point of sail or place in which the whole ^ort of 
the wind is supposed to he collected^ is commonly called the Centre of 
Effort of the sails ; and is the point in which, if a single force were 
applied equally, and directly opposed to the force of the wind, it would 
destroy its effect, or produce the same result as when nniformly distri- 
buted ; or as if in this point, the centre of a single sail were placed with 
a surface equal to the sum of the surfaces o^ all the sails. 

151. It is found in a manner similar to that by which we find the com- 
mon centre of gravity of several bodies, oi Jy that we in this case con- 
sider the surface in place of the weight or magnitude of the body. 
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152. Before the centre of effort of the auk oan be obtained, it 10 neoee- 
iaiy to make a plan of the sailfl (see plate 8), and find the centra of 
gravity of each sail to obtain the momenta.* 

153. The sails that are in general placed in the plan of the sails, are 
those which are most freqnentlj used ; in sqaare-riggedyesselsi the fore 
and main courses, fore, main, and miaen topsails, fore, main, and mizen 
topgallant sails, drirer, jib, and sometimes fore -topmast-staysail ; and 
in fore and aft rigged yessels, as cutters, the mainsail, foresail, and jib 
(the seccmd or third jib is commonly taken, as it is seldom that the first 
jib is set on a wind.) The whole of these sails may not alwajB be set ; 
nor is the pressure of the wind, when it acts obliquely and as the sail 
becomes more pressed, the same on both leeches ; but since we obtain 
the moment of the sails, with a view only to compare with ships in 
which the quantity of sail is well proportioned to the stability, and in 
which the position of the point of sail is correct as to length, the un- 
equal effect of the wind, and the number of the sails used (and these 
the principal sails), being the same in each case, will not affect the 
comparison. 

154. If sails were rectangular, the centre of gravity of each sail would 
evidently be in the point where its diagonals intersect each other. But 
since most sails are either trapeziums or triangles, their centre of gravity 
must be found differently. If two sides of a triangular saU, as the jib^ 
be bisected, and lines drawn from these points to the opposite angles, 
the intersection of the two lines will be the centre of gravity. The sails 
that are trapeziums with two equal sides, as the topsails, are formed 
into two triangles gqz and gqv^ by drawing the diagonal gq; the centre 
of gravity of each triangle is found, as for the jib ; a line, ha^ is drawn 
through the two centres of gravity, and the point in which it cuts the 
middle line of the sail, Cy is its centre of gravity. 

155. When the sail is a traj^ezium, as the driver, not having two equal 
sur&ces on each side of the middle, it is first divided into two triangles^ 
azd and azg^ by drawing the diagonal az ; the centres of gravity are 
found as before, and a line, A/, is drawn to pass through them ; thi» 
figure is then formed again into two triangles, dga and dgz^ by drawing 
the diagonal dg^ from the two other angles d andy, the centre of gravity 
of these is found, and a line, of^ drawn to pass through them ; the in- 
tersection m, of the two lines of and A/, is the centre of gravity of the 
sail. 

156. The areas of all the sails that are triangular are found by multi- 
plying the base by half the height, as in obtaining the area of a common 
tnangie ; and the area of a trapezium, by forming it into two triangles, 
obtaining the area of each, and taking the sum of the two. The mo- 

* Thus, bj the natnre of the lever, when two bodies are in equilibria about a fixed 
point C, they are reciprocaUy as their distances from that point ; 
As A : B : : CB : CA, 

or C A. A == OB. B, that is, the two products are equal, 
which are made by multiplying each body by its distance from the centre of gravity. 
It is frequently necessary to refer to this power of a force to produce rotation, and,, 
accordingly, the product just mentioned, has received a particular denomination. It 
k called the Moment of the force round the axis. The moment is therefore meant 
the product of the force and leverage* 
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ment, as to height, is obtained by multiplying the height of the centre 
of grayitj of each sail into the area ; the sum of the moments of all the 
sails, diyided hy the sum of the areas, gives the height of the centre of 
effort (151.) To obtain the distance of the centre of effort from the 
middle of the length of the water-line, multiply the distances of the 
centres of those sails that are before it into their areas, for the sum of 
the moments before ; and the distance of the centres of those that are 
abaft into their arefus, for the sum of those abaft; when, if the 
difference between the sums of the two moments be divided by the 
sum of the areas, it will give the place of the centre of effort, either 
before or abaft the middle, according to which the moments has the 
excess.* 



AREAS AND MOMENTS OF SAILS. 

157. The area of the sails is the measure of their surface, or the space 
contained within the boundaries of that surface, and is estimated by the 
number of squares contained therein. 

The area of a triangle and trapezium is found according to rules in 
books on mensuration. Thus i- — 

I. For the area of a triangle. — Multiply the base by the perpendi- 
cular height, and half the product will be the area. 

II. For the area of a trapezium.^^hei two perpendiculars be drawn 
from the opposite angles to the diagonal. Multiply the sum of these 
perpendiculars by the diagonal, and half the product will give the area. 

(By rule I.) jib. 

Perp. - 24-0 937'^ area. 

Stay - •" 76 46 height of centre of gravity. 

1480 56240 

17260 374933 



2)1874-0 43117-^ moment. 

Area - 937*0 square feet. 

937-0 area. 
77'5 distance of centre of gravity from the middle. 

46866 

656133 

6561333 



72643-30 moment before. 

* See Treatise on Mastine Ships, and Mast Making, by Mr. John Fincham, Master 
Shipwright of Her Majesty s Dockyard, late at Chatham, p. 6. 
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(By rule II.) fore-oouhsb. 



Perps. - 1 2^.^ 

Sum - - 41-0 
Diag. - 48-5 

2050 
3280 
1640 

2)1988-50 

Area - 994*25 square feet, 

994*25 area. 
40*5 distal 


994*25 area. 

26*0 height of centre of grayity. 

9)596550 

662833 
596550 
198850 


26513*33^ moment, 
loe of centre of grayity from the middle. 


497125 
397700 




40267-125 moment before. 

(By rule II.) fore-topsail. 

P«mfl /^^ ^^'^ diagonal. 1188 area. 

^erps. 1 2Q 4g 5g.^ ^^^^^ ^^ ^^^ ^^ grayity. 

Sum - 48 3960 9)3564 
1980 


2)2376-0 

Area - 1188- square feet. 

1188 area. 
40*9 distal 

9)3564 

3960 
4752 


7128 
5940 


66924*0 moment, 
ice of centre of grayity from the middle. 



47916*0 moment before. 
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(By rale II.) FoBBhToPQAixAirraAiL. 

Perps - / ^^ ^^^ "^ 

^ * (17 85*5 height of centte of grayitj. 

Sam - - 30 2550 

Diag. - - 34 2550 



2)1020 



4080 



43605*0 moment. 
Area - 510 sqnare feet. 

40*10 distance ofcentre of grarity from tke middle. 
510 area. 

40166 
2008333 



20485-00 moment before. 
(By rale II.) maxn-oouiisb. 

Perps - P^ 1530 area. 

^' I 27 29'fi height of centre of gravity. 

Sam - - 51 9)4590 

Diag. - 60 

5100 

13770 

3060 



Area - 1530 aqiiaie hek 



44880*0 moment. 
1530 area. 

9 distance of centre of gravity from the middle. 

13770 moment abaft. 
(By rale II.) main-topsail. 

Perps 1^^'^ ^^'^ diagonal. 1494 area. 

1^ 1 31 -5 54 62-5 height of centre of gravity. 

Sam 54- 2213 7470 

27666 2988 

8964 



2)2988-0 



93375*0 moment. 
Area - 1494 square feet. 
1494 area. 
10-5 distance ofcentre of gravity from the middle. 

7470 
1494 



15687*0 moment abaft. 
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(By rule II.) 
Perps.- {;j 


MAIN-TOPQALLANTSAIL. 

592 area. 
94-5 height of centre of gravity. 


Sum - - 32 
Diag. . 37 

224 
96 


2960 
2368 
5328 


55944*0 nioment. 


2)1184 





Area - 



592 square feet. 
592 area. 
12 distance of centre of gravity from the middle. 

7104 moment abaft. 



(By rule II.) 

p r 26 42 diagonal. 



20 



46 



DRITER. 

981*^ area. 
30*5 height of centre of gravity. 



Sum - 46 2560 
17066 



2)1962*0 



49066 
2944000 

29930*60 moment. 



Area 



981'^ square feet. 
981*9 area. 

52 distance of centre of gravity from the middle. 

19626 
490666 



51029*9 moment abaft. 
(By rule II.) mizen-topsail. 



^®'P«- {22*5 



Sum 
Diag. 



37-89 
38*5 

18916 

302666 

1135000 



2)1456*589 



728*2910 area. 

55'0 height of centre of gravity. 

728*2910 

9)43697500 44*9 distance. 



9)21848750 

24276388 

291316666 

40541*5694)4 mom, 2913166666 



48552777 

364145833 

3641458333 



Area 728*2910 square feet. 



32287'59?f ;^ moment abaft. 
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(Bj rule II.) MIZEN-TOPQALLAKIBAIL. 

10 25-5 diagonal. 293*25 area. 



Perps. < 



13 23 



79*^ height of centre of grayitj. 



Sum - 23 765 
510 



Area 



2)586-5 
293*25 sq. feet. 



9)87075 

97750 
263925 
205275 



23264-500 moment. 
293-25 area. 

46 distance of centre of gravity from the middle. 



175950 
117300 



13489*50 moment abaft. 



CENTRE OF EFFORT. 



Species of Sails. 


Areas. 


Moments. 


Moments 
befort. 


Moments 
abaft. 


Jib " . - - 


937*333af 


43117-3330 


72643*3330 




Fore-conrse - - 


994*25 


26513*333;B 


40267*1250 




Fore-topsail - - 


1188* 


66924*0000 


47916*0000 




F.-topgallantsail 


510* 


43605*0000 


20485*0000 




Main-course 


1530* 


44S80*0000 


. 


13770* 


Main-topsail 


1494* 


93375*0000 


. 


15687- 


M.-top^lantsail 


592* 


55944-0000 


— • 


7104* 


Driver - - - 


981*333£f 


29930*6660 


• 


51029*30 


Mizen-topsail - 
M.-topgallantsail 


728*2910 


40541*569)1 


. 


32287*597 


293*25 


28264*5000 


- 


13489*5 


Sum - - 


9248*4589 


468095*402if 


181311*458? 


133367*43 



Height of centre of effort above the water-line, ^^^?|^— L= 50*61 feet. 

924o*45o? 

Centre of effort before the middle of water- 
line, taken from the fore -part of the stem 

to the after-part of the stem-post, 



181311*4583—133367*43 



= 51. 



9248-4583 

Relative proportion of the fore a^ to the after moments, ^ffof! tLo = 
^_ ^ m,^ 181311*4583 

*73, or 1 : -73. 
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158. The determination of the position of the oentre of effort by the 
foregoing rale, is made under the sapposition that the sails are plane 
surfaces ; while bj the preesare of the wind the whole assume a ounred 
surface, by which the centre of effort is carried farther aft, which in a 
degree causes the ardency to increase with the force of the wind ; and 
the helm, which may have been a-lee in light winds, may be carried 
a -weather as the wind increases. The inclination of the ship, by the 
same cause, will increase the ardencnr ; but these effects are not necessary 
to be considered in making the calculations, as, when the causes are 
known, the ardency may be corrected by trimming the sails. The centre 
of effort of the sails, to produce the best effect^ must be higher or lower 
according as the ship is more or less full at the load water-fine, compared 
with the fulness of the body at the extremities below the water. Ships 
that are full at the load water-line, and clean below, at the extremities, 
require the higher masts. 

159. The situation of the point of sail, as to height, affects the ship 
more or less according as the wind is aft ; and, to determine its place, 
the direct and vertical resistances on the fore and after bodies are calcu- 
lated. These results, however, cannot be obtained without considerable 
labour, owing to the extent of the calculation required ; and for this 
reason they are seldom made by constructors, who, in general, rest 
satisfied with making a comparison with other ships, and placing the 
point of sail according to their judgment of the form of the body. 

160. If the correct place of the point of the sail were determined with 
the sails that are commonly taken into the account for obtaining the 
moments, it would seldom be the point of sail when the wind is abaft 
the beam, for the studding and other sails are frequently set according 
to circumstances ; and, when the wind is right aft, it acts with full effect 
only on part of the sails ; consequently, it would be impossible to adjust 
this point by the sails commonly taken into this account, so as to pro- 
duce the best effect in propelling the ship under all circumstances. The 
variable sails ought therefore to be adjusted when they are set, according 
to the judgment of the officer ; and it will be found that a greater rate 
of sailing will sometimes be obtuned by taking in the top-gallant or 
top-studding suls. The effect produced, however, would be best deter- 
mined by experiments made on the ship in smooth water, by an instru- 
ment that would indicate the trim, and show if either extremity was 
depressed from it. 

161. The centre of ^ort of the sails, as to length, requires to be more 
or less forward, (before the common centre of gravity of the ship,) 
according as the ship is less or more full forward, compared with the 
fulness of the body aft, and Ukewise according as she is less or more by 
the stem. Those ships that are cleanest at the foremost extremity, and 
the least by the stem, wiU require the masts the farthest forwara. It 
is therefore desirable for ships that are sharp at the foremost extremity 
to have a greater difference of draught of water ; with the excess aft to 
avoid, wh^ the centre of effort is in its right position, having the masts 
farther forward than the position in which the pressure of the water ok 
the body can afford adequate support. 
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162. The following rale will always giro the place of the centre of 
effort of the sails, for the ship to answer well ; and thongh it will not 
agree in all cases with the table from which the several results are 
selected, jet it will fall within the limits in which ships are found to 
answer, and will vary with the elements that must affect the mean 
result, as will be seen by the following 

RULE. 

Add three-quarters of the distance that the centre of gravity of the 
vertical longitudinal section is abaft the middle of the water-line, to 
two-thirds of the distance that the centre of gravity of displacement is 
before the said middle ; by the sum of which, divide the distance that 
the centre of gravity of displacement and centre of gravity of the vertical 
longitudinal section are apart, and the result will give a divisor for 
dividing one-tenth the length of the load water-line, taken from the 
fore-part of the stem to the after-part of the stern-post : this last result 
will give the distance, nearly, that the centre of effort of the sails should 
be before the centre of gravity of the vertical longitudinal section. In 
cutters, and in vessels with the fore-and-aft rig^ng, the effect of the 
sails is different, and will require an alteration in the rule ; in which 
case, one-tenth the length of the water-line should be divided by the 
distance between the centre of gravity of displacement and centre of 
gravity of the vertical longitudinal section, for the distance that the 
centre of effort is before the latter centre. 

EXAMPLE 1 : — ^MERCHANT SHIPS. 

Length of the water-line - - - - - 165-r^=16-5 

Centre of gravity of displacement before the middle, 2*1 feet. 
** ** vertical longitudinal section abaft 

the middle 3- " 

of 2-1 = 1-4. i of 3 = 2-25. 2-25 + 1-4 = 3-65. 

^.^ = 1 '39. r^ = II = what the centre of effort of the sails 

should be before the centre of gravity of the vertical longitudinal section, 
according to the rale. 34- 8*3 = 11*3 = what the centre of effort 
should be according to the table before -mentioned, giving a very small 
error. 

EXAMPLE 2. 

Length of the water-line - - - 124*75 ^■^= 12*475 

Centre of gravity of displacement Wore the middle, 1 *8 feet. 
^' ^' vertical longitudinal section 

abaft the middle ---«---- -3 ''* 
§ of 1*8 = 1-2. * of 3 = 2*25, 2*25 + 1*2 = 3*45. 

^-^^ = 1-39. ^^ = 8*97 = what the centre of effort should be 

before the centre of gravity of the vertical longitudinal section, according 
to the rale. 3 + 5*6 = 8*6 = what the centre of effort should be> 
according to the table, giving a very small error. 
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EXAMPLE 3: — BRIG. 

7A 

Length of the water-line ------ 76 |^ = 7'6 

Centre of grayity of displacement before the middle, 1*5 feet. 
*< ^' vertical longitudinal section abaft 

the middle 1-6" 

I of 1-5=1. f of 1*6= 1-2. 1-2 + 1 = 2-2. 

—^2*— -^'^' fi = 5*4 = what the centre of effort of the sails 
should be before the centre of gravity of the vertical longitadinal section, 
according to the rule. 1*6 + 3*6 = 5*2 = what the centre of effort 
should be, according to the table, giving a very small error. 

163. By attending to the position of the centre of effort of the sails, 
we may, by modifying their arrangement, if necessary, succeed in 
balancing the ship in a wind ; but to produce such a disposition of the 
sails as may conduce to facilitate the working of the ship, there must 
be a correct relation between the moment of sail before and abaft the 
centre of gravity of the ship, or axis of rotation, which may not be the 
case, though the ship may be properly balanced when by the wind. 

164. When the ship is in stays, a certain and reciprocal effect should 
be produced by the sails forward and aft, as the quality of working 
depends, in a great measure, on properly proportioning the fore and 
after sails. If the moment of sail be too powerful forward, and the sails 
be not worked quickly, the mean result of the water will pass to the 
lee quarter, the ship will fall off before she has recovered her way through 
the water, and considerable time will be lost before she can be brought 
by the wind ; or, if not powerful enough, the ship will not pay off, but 
remain head to wind, and get stem away. If, on the contrary, the 
after-movement be too powerful, the ship may come to before head-way 
is obtained, and the head sails are brought to act. These inconveniencea 
in working the ship may be prevented, to a certain extent, when there 
is not too great an influence produced by the excess of either of the 
moments, by an attention to the trim of the ship, and to the bracing of 
the yards. This, however, must not be depended on, since, to produce 
this, the ship may be brought out of her proper trim, and may be made 
uneasy ; but we must attain, as near as possible, the correct proportiebs, 
by an attentive comparison of the fore and after moments of ships that 
work well, with other elements upon which the placing of the sail» 
depends. 

165. The relation which the fore and after moments should bear to 
each other, can be determined only by examining their relation in a 
number of ships. In a ship that had a strong tendency to come to in 
stays, the fore moment, from the middle of the len^h of the water-line, 
was found to the after moment as 1 : *84 ; while, in a ship that wa» 
found to fall off in stays, the fore moment was to the after moment aa 
1 : '66. The comparative moments of several other ships that were 
found to work well, according to the reports given by experienced effi- 
cers on board of them, varied from 1 : -72 to 1 : '77. 

166. It would appear, therefore, according to the experience we have 
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obtained by the working of good diips, that the relation of the moments 
should be somewhere between the two limits ; and, haying determined 
this, which may be done with more certainty by examining the moments 
of a greater number of ships, any little disposition to oome to, or fall off, 
may always be corrected by an attention to the trim, and that without 
affecting any other quality of the ship.* 

167. For determining the height of the sail, the area of the load- 
water section, and the depth of the centre of gravity of displacement, 
are the elements most proper to be compared together, as both the direct 
and vertical resistances are chiefly affected by them ; and the following 
rule will give very nearly the truth, as it regards the proper height of 
the centre of effort. 

RULE. 

Divide ^^ of the area of the load^water line, by the depth of the 
centre of gravity, 

EXAMPLE 1. 

Area of load-water section - . - 6276 ^'^^^ ^ = 502-08 

Distance of the centre of gravity of displacement below 

the load- water line ----^---- 9*2 

502*08 

And, therefore, -g^ = 54, the height of the centre of effort. 

N.B. — Breadth on the water-line ------ 42 feet. 

Head of the main-topgallantsail above the water-line 150 *^ 
" fore " « " 135 « 

« mizen " " " 114 ** 

Height of gaff at the mast --------58" 

Relative prop(Mrtion of sail the main as to fore, 1 : *77. 
'• " " main as to mizen, 1 : '53. 

Fore as to after momentum of the sails^ - - 1 : '72. 

EXAMPLE 2. 

Area of tbe load-water section - - 3516 ^^^f^- = 281-28 

Distance of the centre of gravity of displacement below 

the load-water line --------- 7*4 

And, therefore, -f^ = 38, the height of the centre of effort. 

N.B. — ^Breadth on the water-line •--..-- 32 feet. 

fiead of the main-topgallantsail afaove the water-line, 112 " 
« fore « « " 101 " 

** misen " " ** 81 *' 

Height of gaff at the mast -40" 

Relative proportion of sail the main as to fore, 1 : *76. 
^ ^ ii main as to mizen, 1 : *48. 

Fore as to afifcer momentum of the sails, - - 1 : *76. 

* See Fincham's work on Masting Ships ; in reference to which, I have much plea- 
sure in acknowledging the nse I hare here made of several articles in his valuable work. 
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EXAMPLB 3: — ^BRia. 

Area of the load-water section 1553*8 '^'^^ ^ = 124*304 

Distance of the centre of grayitj of displacement below 

the load-water line --------- 5'2 

124*304 

And, therefore, ■ ..^ =24, the height of the centre of effort. 

N.B. — Breadth on the water-line ------ 23 feet. 

Head of the main-topgailantsail above the water-line, 70 '' 

c« fore " " " 67 " 

Height of gaff at the mast 32 '« 

BelatiTe proportion of sail the main as to fore, 1 : *72. 
Fore as to after momentum of the sails, • - i : 80. 

168. In determiniDg the quantity of sail, the length and breadth of 
ships are the elements commonlj used : — ^the length for the length of the 
yards, or spread of the sails ; and the breadth for the height of the 
masts, or depth of the sails. The using of these two elements alone, in 
determining the quantity of canvass for a ship, may appear to show a 
want of system, since the form of the body, and the place of the common 
centre of gravity, may cause the stability of ships of the same length 
and breadth to be different ; but while the relative length aud breadth 
of the ship may make it desirable at times to vary the proportions of 
the masts to the yaids, still the length and breadth are the best elements 
for obtaining them. 

1 69. From the masts and yards, determined by the length and breadth 
of the vessel, we obtain the quantity of canvass, or area of sail, from 
which the moment of sail is obtained, and compare it with the moment 
of stability. When these are defined, we have only to bring the moment 
of sail to the given terms of stability, so that the ship may not exceed a 
determined inclination, under certain circumstances ; or to estimate the 
moment of stability at the inclination, under the given circomstances, 
and make the moment of the power of the wind on the sails equal to it. 

170. The Swedish author. Chapman, in his invaluable little treatise 
on the ^' Area of Sails," gives an example, in which, in a '^ reef topsail 
gale/' which would be classed by our seamen as a moderate gale, with 
two reefs in the main and fore topsails, one in the mizen-topsail, main 
and fore courses, and with the staysails that are commonly set in their 
service, the inclination was not more than 7^ degrees ; and in another 
case, with a 'Hopsail gale/' equal to our strong breeze, with men at their 
quarters on the lee side, the inclination did not exceed 7 degrees. That 
ships may be found sufficiently stiff under all circumstances, we have 
only to discover what power of wind would give a momentum of sail 
equal to their stabilities, or, what would be the same, to determine their 
moment of sail in terms of the stability. 

EXAMPLE 1 : — MBROHANT SHIPS. 

Moment of sails, 1475304: moment of stability at 10° inclination, 
1547. Therefore, moment of sails in terms of stability, ^^^^ = 953. 
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EXAMPLE 2. 

Moment of sails, 607809 : moment of stability at 10° inclination, 
864. Therefore, moment of sails in terms of stability, ^^^ = 703. 

EXAMPLE 3: — BRIO. 

Moment of sails, 214132 : moment of stability at 10° inclination, 
209. Therefore, moment of sails in terms of stability, ^^^^ = 1024. 

171. The inclination produced by the force of the wind on the sails, 
may be determined very nearly, under different circumstances, by having 
the force of the wind and moment of sail, which may be brought into 
such terms as to compare them with the stability at different angles of 
inclination. 

172. From the experiments made by Lynn, Smeaton, and others, we 
are able to compare, by the following table, the power of the wind on 
the surface of a square foot, according as the winds are commonly dis- 
tinguished by the seamen iu our service ; and having this, with the 
quantity and moment of sails, we can easily obtain the effect that is 
produced, and what degrees of inclination the ship will make under the 
different powers of the wind. 

ON THE POWER OP THE WIND, WITH DIFFERENT BREEZES. 



Winds, as commonly 
Distinguished. 


Power of Winds 
on a Square Foot. 


Sails commonly set by the Wind. 


Winds. 


From 


To 


Species of Sails. 


Light ftirs ..«««.•..* 


B). 

•006 

•09 
•20 
•36 

•56 
1^45 
2-5 
3^8 

7-34 
9-53 


B). 

•05 

•U 
•27 
•45 

1-27 
2-27 
3-54 
5-10 

6-94 

9-0 
186 


Courses, topsails, topgallantsails, royals, 
spanker, jib, flying-jib, and all light 
sails. 

Ditto ditto ditto ditto. 

Ditto ditto ditto ditto. 

Ditto ditto ditto ditto. 

Royals and flying Jib, taken in, in a sea- 
way, to two reefs in the topsails. 

in much sea, two reefs in the topsails to 

taking in topgallantsails. 
Double-reefed topsails to treble-reefed 

topsails, reefed spanker and jib. 
Close-reefed topsails, reefed courses, to 

taking in spanker, jib, fore and mizen 
I topsails. 
Reefed courses, close-reefed main-topsail, 

fore-staysail, mizen-trysail, to taking in 

Close-reefed main-topsail, storm-staysails, 
to storm-staysails or close-reefed main- 
V topsails only. 


Light winds 

Light breezes 

Moderate breeaes .. 

Fresh breezes 

Strong breezes .... 
Moderate gales .. . 
Fresh gales 

Strong gales 

HeaTj gales 

Storms 



173. The quantity of sail set, and the power of the wind being 
known, the product of this power into the moment of sail set, shows the 
inclining force acting upon a ship under any circumstances whatever ; 



Digiti 



ized by Google 



ON THE OSMTRE OF BFFOBT. 127 

and a comparison of tbis force with the degrees of stabilitj of the bodj, 
will show nearly the angle of inclination which will be produced. 
When, therefore, it is required to ascertain the qaantity of sail which 
will be necessary and sufficient for any ship, without exceeding the 
stability of the body, all that is requisite to be done is, to compare the 
moment of sails in terms of the stability of the ship, with the amount 
of sails in terms of the stability, as found in Art. 169 ; it will then be 
seen whether the amount of sail is sufficient to propel the ship, without 
producing any undue inclination. 



EXAMPLE 

FOR OBTAINING THB INCLINATION THAT WILL BE PBODUCBD WITH A CBBTAIN WIND 
AND GIVEN QUANTITY OP SAIL. 

Let AB be the longitudinal axis of the ship, CD the yard, and EF 
the direction of the wind and its force : £F is equiyalent to EP and PF, 
of which EP = the effective force of the wind acting on the sail. 
Resolve £P into £0 and OP respectiyely, perpendiculiur and parallel 
to AB : OP is tfae force that moves the ship ahead, and £0 that which 
inclines her. If the ship is sailing 5^ points (which has been found by 
experience that yeesels make most way to windward,) near the wind, 
with the yards braced 2P with the line of the keel; or, making the 
angle AFP = 21% and angle AFE = 62"", the wind will then strike 
the sails at an angle £FP ^ 41"^. The force of the wind, in a strong 
breeze, will be 2lb8. on a square foot ; and, according to the experiment 
of the Academy of Sciences at Paris, the oblique impulsion at 41^ would 
be to the direct force as '533 is to 1 ; but, as the whole of this force will 
not be exerted to incline the ship (only the part that acts perpendicu- 
larly to tiie lofi^tudinal axis), it will be reduced in the ratio of the sine 
of the imgle which the sail makes with the longitudinal axis; and 
assoming the mast to be raked 7% whilst the ship has an inclination of 
5% the piape of the sails would become nearly vertical, and therefore 
the inclination of the i^p may be disregarded as to its effect on the 
calculations. Now, the ooinne of 21° = '93358, and the moment of 
sail = 1475364, we hare, Oierefbre, -533 X 2lbs. x '93358 X 1475304 
= 14682171bs ^ 655 tons = the pressure of the wind on the sails to 
produce the inclination. The wind on the hull will likewise have an 
effect to incline the ship. Assuming the moment of the surface of the 
hull, that is, the surface of the top*side above the water, multiplied by 
the height of the centre <^ gravity of the top-side above the water = 
311 85, angle formed by the wind and hull, sailing 5^ points, nearly 62% 
not considering the form of the side, pressure on a square foot about 
2lbs., oblique impulsion, according to experiments made, *85 to 1 ; we 
have, therefore, '85 X 2lbs. X 31185 = 53014-5lbs. = 2365 tons; and 
the whole pressure to indine the ship will be 655 tons + 23'67 tons = 
678*67 ; so that, in a strong breeze, with single-reefed topsails and top- 
gallantsails set, our large merchant ships would iocliae from about 6'' 
to 7°. 
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IN ESTIMATING THE POWER OF A SAIL TO RAISE OR DEPRESS A 
SHIP'S HEAD, ACCORDING TO THE POSITION OP THE CENTRE OF 
GRAVITY OP THE SAIL. 

174. Let AS, the jib (Plate 8), be a line passing through the centre 
of gravity O. Suppose a plumb-line drawn through the centre of 
grayitj of the section of the ship and water, intersecting the water-line, 
taken from the fore -part of the stem to the after-part of the stempost in 
O. Through C, the centre of gravity of the sail, draw DC perpendi- 
cular to the sail, OB perpendicular to the water-line, and AS in the 
plane of the triangle GBD. 

Then, if DC be the force of the wind against the sail AS, then DB 
is the force generating her progressive motion, and BC is the force 
lifting the ship upwards. Now, the force DB, acting at C, in direction 
DB, endeavours to turn the ship round an axis passing through O, with 
a force which is equal to the absolute force BD X by the distance CB, 
or CB X BD ; and this is the force by which her head is depressed. 
Likewise, the force BC, in direction BC, endeavours to turn the ship 
round an axis at O, on the contrary way, and that with the force BO 
X distance BO, cr BC X BO ; and this is the force that raises her 
head. Therefore, the force to raise her head is to the force to depress it 
as CB X BO to CB X BD, or as BO to BD. 

Hence, if the point D fall before O, then the sail endeavours to raise 
the ship's head ; if it be behind O, it endeavours to sink it ; if it be in 
O, it will keep her steady. The height of the sail, AS, contributes 
nothing to her progressive motion; and the same ratio of the absolute 
to the progressive force remains still as CD to DB. 

175. After the explanation that has been given of the area, power, 
and position of the sails, it only remains to obtain their forms, and 
approximate to their quantities, that the moment and centre of effort 
may be obtained and compared with the data that has been furnished. 

176. In fixing the proportions of different sails to each other, as the 
depth of the topsails to that of the courses, of topgallantsails to topsails, 
the depth of the topgallantsails to that of the courses, or the proportions 
of the sails on the fore and mizen masts to those on the mainmast, we 
shall be guided best by our observations as to the proportions that have 
been given to different ships, without any disadvantageous consequence 
in their application ; for in every case in which the proportion of dif- 
ferent sails to each other has been carried to an extreme either way, 
experience has soon discovered the error, and determined the limits. 
Thus, making the sails too nearly equal, on the main and fore masts, 
cannot be done without pressing the ship too much forward, or by 
carrying the foremast back, which not only obstructs the proper working 
of the yards, but prevents the wind having its full effect on all the sails. 
If the topsails are too deep, in relation to the courses, there is a dijQi- 
culty in shifting a topmast ; if the topgallantsails are too square, it is 
difficult to support the superincumbent masts ; or if too narrow, the 
proper area of sail cannot be obtained without making the sail too 
taunt, or increasing the moment in a greater proportion to the area than 
is necessary to bring the centre of effort to its proper height. 
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177. In the following examples the limits are giren, as taken from 
fihips of each class, with differently-proportioned sails ; and from them 
may be determined, according to the idea of the constructor, the propor- 
tions he may consider best, without the danger of exceeding the proper 
limits. If deep topsails are considered desirable, it is only requisite to 
take the proportions under that head, and multiply the whole depth 
from the head of the topgallantsail to the bottom of the course at the 
middle by them separately, when the depth of each sail is obtained. 
According, likewise, as the form requires a square or taunt sail, or pro- 
portionally so, it may be regulated by the proportions given for the 
height of the head of the main-topgallantsail, and breadth of the main- 
course at the head ; and so on, for the proportions of the fore and mizen 
sails to the mainsails. 

EXAMPLE 1 : — ^DEEP-TOPSAIL MERCHANT SHIP. 

Height from the foot of the course at the middle, to the head of the 
topgallant-sail = 116 feet. 

116 X .36 = 41 76 feet = depth of the course. 
116 X .43 = 49.88 " = ** " topsail. 
116 X .21 = 24.36 " = ** " topgallant sail. 

Proof 116.00 or 116 feet. 

EXAMPLE 2 : — DEEP TOPSAIL MERCHANT SHIP. 

Height from the foot of the course at the middle, to the head of the 
topgallant-sail = 112.5 feet. 

1 12.5 X .36 = 40.5 feet = depth of the course. 
112.5 X .43=48.375 " = " " topsail. 
112.5 X .21 = 23.625 " = « « topgallant-sail. 

Proof 112.500 or 112.5 feet. 

The other proportions for a barque and a brig are respectively .35, .40, 
and .25 ; and .86, .40, and .24. 

EXAMPLE 3 : — ^DEEP-TOPSAIL MERCHANT SHIP. 

Height from the foot of the course at the middle, to the head of the 
topgallant-sail ==91 feet. 

91 X .36 = 32.76 feet = depth of the course. 
91 X .43 = 39.13 " = " " topsail. 
91 X .21 = 19.11 " = " ** topgallant-sail. 



Proof 91.00 or 91 feet. 

The relative proportion for deep-courses, and topgallant-sails are : — 
For deep courses, .33, .45, and .22 ; and for deep topgallant-sails, .32, 
.43, and .25. For deep-courses — ^barque, .42, .34, and .24 ; and deep 
topgallant-sails, .37, .37, and .26, respectively, for the depth of the 
courses, topsails, and topgallant-sails. 
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CHAPIEB m. 

PROPORTIONS GIVEN FOR MASTS, SAILS, &c., OF BOATS 

DIFFERENTLY RIGGED, WITH THE MOMENTS AND AREAS OF 
SAlLSi AND THE POSITION OF THE MASTS. 

178. The dails of boats are subject to the same rules for pkcing the 
centre of effort, as those of ressels of the largest magnitude ; but as the 
effect of the wind on a boat's sails is very considerable, in comparison with 
its stability, and as they can be more easily taken in, the centre of effort 
must be so situated that the boat may have a strong tendency to fly up 
in the wind, and so diminish its effect on the sails. It is, however^ of 
little importance that the form of the boat should be such as would 
ensure their being atdent, since the quality of being ardent may be so 
easily procured by rarying the position of the stowage or sitters. 

179. The proportions in the following examples for the sizes of the sails 
in relation to the masts^ yards, &c., are all taken as they were actually 
found in boats considered to be properly ringed, and with well propor- 
tioned sails ; but those in general given are for 

boats' spritsails. 

1 80. These sails are quadrilateral, and made of canrass No. 6 or 7 ; the 
fore-leeches are attached to their respectiye masts by lacings, reeved 
through holes made in then!l, and the heads are elevated and extended 
by sprits, or small poles, that cross the sail diagonally, in a wreath or 
collar of rope called a snotter, which encircles the mast at the foot of the 
sail. 

The fore-leeches of the main and fore-spritsails are 12 inches less than 
the depth from the sheave at the mast-head to the gunwale, with one 
or two gore cloths. The heads of them have an even gore of 12 to 14 
inches to each cloth. 

The fore leech of the mizen spritsail is the depth from the sheave at 
the mast head, so as to clear the gunwale, and has no goring cloths. 
The head of it has seldom more than a gore of 11 inchee to each clothe 

BOATi^ LUGSAILS. 

181. These sails are quadrilateral, and made of canvass No. 6 or 7. The 
head is bent to a yard, which hangs obliquely to the mast at one-third 
of its length, and spreads the yard to about 4 inches of the cleats. 

The fore kech is as deep as the length of the head, with two or three 
gored cloths. The head has about a six-inch gore to each cloth ; tiie 
foot is gored to have a small sweep ; and the after leech is longer by 
one half the depth of the fore leech, or the fore leech is generally two- 
thirds the length of the after leech. 
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SETTEB SAILS. 

182. These sails are quadrilateral, and made of canvass No. 7 or 8. The 
head is bent to a lateen yard, which hangs obliquely to the mast at one- 
third of its length, and spreads the yard to about six inches of the cleats. 
The leech is commonly fire-sixths of the length of the head, and the luff 
one-fifth of the depth of the leech, or to the reef with the first cloth 
gored to the neck. The length of the head, divided by the number of 
cloths in it, gives the length of each gore. The foot is gored to have a 
circular sweep. 

LATEEN SAILS. 

183. The sails are triangular, and made of canvass No. 6 or 7* The head 
has the same spread in relation to the yard as settees ; the heads of these 
sails commonly gore the breadth of the cloth, and the foot is cut square. 

184. The lateen rig seems to have been preferred by the Greeks and 
Romans, and by most of the ancients who frequented the Mediterranean, 
where it is now in use, though much more common in the Levant. This 
mode of rigging does not present so great a surface of sail in relation to 
the moment as the lug, but possesses advantages in light winds, when 
close hauled. When sailing before the wind, and in a rough sea, it is 
the most disadvantageous of all sails ; and when by the wind, it is more 
liable to be taken aback than the common lug, which, likewise, requires 
the most delicate management, and, under the same points of sailing, the 
greatest care and attention. The most complete rig of the lugger de- 
scription is that of the 

XEBEC. 

185. It has in general three sails, with a foremast raking forward, and 
the mizenmast aft, in order to extend the sail as much as possible. With 
the lateen is sometimes combined the square sail, which is used when it 
is blewing hard, or whilst the vessel is scudding, at which time a square 
main-topsail is frequently set. 

The Spanish xebec has in general a lateen fore, with a square main- 
sail and mizen ; the foremast, as is common in these vessels, raking: 
forward. 

Xebecs have sometimes three sets of sails: for moderate weather, 
when the wind is aft, an extensive square sail for the main, and some- 
times for the foresail ; and when by the wind, large lateen sails ; and 
for bad weather, small lateen sails. 

The fore and mainmasts of these Tessels are sometimes called block- 
masts from their being short and square at the head. In the square of 
the mast-head are commonly fixed sheaves for the halyards. The shrouda 
of these vessels aie set up aa runners to cutters, that they may be shifted 
when the vessel goes about, and the yards are worked round the masts 
by parallels fixed to the yard, about one-third the length of the yard 
from the weather arm. The lee-yard-arm is worked by braces, and 
supported by vangs near the mast, and the weather-arm by bowlines^ 
and the clue of the sails is extended by a sheet, as common to square sails. 
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DIMENSIONS OF MASTS AND QEAR, IN TERMS OF KNOWN 
QUANTITIES. 
SLIDING OUNTER SAILS (PLATE 14). 
Length of boat, 32 feet ; breadth, 8 feet 6 inches, or 8*5 feet. 



Species of Masts and Gear. 
Mainmast 1 




Known 
Quantities. ^ 
fBreadth.... 8'5 
Mainmast .. 18*7 

Ditto 18-7 

Ditto 18-7 

ForAmAst .. 17*& 


f 

a 


r 2-2 = 18-7 feet. 


Foremast ««t*. ...... ..•.«...• 


♦a 

1*3 J 


•93 = 17-5 « 


Mizenmast 


•63 = 10-0 « 


Main-slide 


X-O = 18-7 »* 


Fore-slide •••• •••... 


1- = 17.5 « 


Mizen-slide 


a'' Mizenmast.. 10-6 
5 Length .... 82-0 

»3 Ditto 82-0 

Ditto 32-0 

LDitto 320J 

ches. 

ch. 

.ransom. 


1- = 10-0 « 


Bowsprit 


•26 = 8-0 " 


Outrigger ..•...•••••....••..• 


•34 = 11^0 *« 


Mainmast from the middle .... 

Foremast ditto ditto ^ 

Mainmast to rake, in a foot, 1} in 
Foremast ditto ditto 1 in 
Mizenmast ditto ditto, as the 1 


•068 = 1-7 before. 
•328 = 10-5 " 



SIZE AND POSITIONS OF THE SAILS. 



Species of 
Sails. 


Dimensions. 


Sur- 
faces. 


In ReUtion to 
the Water-line. 


In Relation to the 
Middle of the Length. 


Foot 


Mast 

or 
Bend. 


Leech. 


Area. 


1 


ii 


1 


i 


III 


••a . 


I< 


Ft. 


Ft. 


Ft. 


Sq.Ft 


Jib 


7-9 
14-2 
160 

9-0 


24-4 
269 
142 


123 
268 
27-6 
16-0 


47-0 
169-0 
193- 

61- 


47 
169 
193 

61 


X 7-6 


- .«ifia 


47 
169 
198 

61 


Xl35 
X 5-2 
X 4-5 

X19-6 


= 634 
= 879 


868 
1196 


Foresail .... 

Main 

Mizen 


X ir2 =1893 
X 121 =2336 
X 81 = 494 


Total ... 










470 


5075 


470 




1613 


2064 


Centre of effort above the WAter-lina 




^^^-lft.Rh«iirht. 


Centre of e 


ffort 


before 


the mid 


Idle of ^ 


nrater-line.. 


470 
2064- 

47 


•1613 



= in 


' abaft. 





DIMENSIONS OF MASTS AND GEAR IN TERMS OF KNOWN 
QUANTITIES. 
LATEEN OR SETTEE SAILS (PLATE 15). 
Length of boat, 82 feet ; breadth, 8-6 feet. 



Species of Masts and Gear. 

Mainmast 

Foremast •• • ., 

Mizenmast 

Main-yard 

Forejard 

Mizen-yard • 

Outrigger 

Mainmast from the middle . . , 
Foremast ditto ditto 



Known 
Quantities. 



Breadth 

Mainmast 

Ditto ... 

Length . 

Mainyard 

Ditto . • . 

Length . 

.Ditto 32-0, 

^Ditto ...... 320' 



8-5\ 
18-3 
18-3 
820 
26-6 
26-5 
32^0 



.0 



Propor- 
tions. 


Length. 


2^15 = 


18-3 feet. 


•8 = 


14-6 « 


•43 = 


80 « 


•83 = 


26^6 « 


•95 = 


260 « 


•66 = 


150 « 


•38 = 


12-2 «* 


•037 = 


1-2 abaft. 


•312 = 


100 before. 
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Species of 
Sails. 


Dimensions. 


Sur- 
faces. 


In Relation to 
the Water-line. 


In Relation to the 1 
Middle of the Length. 1 


Head 

or 
Bend. 


Foot 


Lnff 


Leech 


Area. 


1 


•So 


1 


1 


Distance 

from 

Middle. 


II 




Ft. 


Ft. 


Ft. 


Ft. 


Sq.Fu 


Foresail... 
Main.... 
Mizen .. 


242 
256 
14 


206 
206 
104 


40 
4-6 
2-6 


210 
222 
121 


240 
254 

76 


240 

254 

76 


xlO-7 
xlM 
X7-75 


=2668 
=2819 
= 689 


240 

254 

76 

"STO 


X 3-7 
X 6-3 

|X 21-4 


= 888 


1600 


Total.. 












670 




6976 


\ \ 888^3284 


Centre of effort Above the water-line . 




i?Z?- lOARKo^^T.* 1 


Centre 


of effo 


rtbe 


forel 


ihe mid 


die of ^ 


vater-line .. 


670 ^" 

3226-888 

670 


= 4-1 abaft. 


1 



DIMENSIONS OF MASTS AND GEAR IN TERMS OP KNOWN 
QUANTITIES. 

EXAMPLE 1. 
CUTTER WITH THREE LUGSAILS, SQUARE AT THE HEADS (PLATE 12). 
Length of boat, 26; breadth, 6-5 feet. 
Species of Masts and Gear. 



Mainmast 

Foremast 

Mizenmast 

Main-jard 

Fore-yard • • 

Mizen-yard 

Mainmast from the middle 
Foremast ditto ditto . . 
Oatrigger 



Known 
Quantities. 



■1 



/Breadth .. 

1 Mainmast 
Ditto .... 
Length . . 
Main-jard 

Ditto 13-0 

Length .... 26*0 

Ditto 26-0 

Ditto 260 



6-6v 
16-6* 
16-6 
26-0 
13-0 



Propor- 
tions. 

2-4 = 
•92 = 
•6 = 
•6 = 
•9 = 
•63 = 
•034 = 
•287 = 
•4 = 



Length. 


16-6 feet. 


14-3 " 


9-3 « 


13-0 « 


11-7 « 


8-2 « 


•8 before. 


7-4 « 


10-4 feet. 



EXAMPLE 2. 



Length of boat, 32 feet; breadth, 8*5 feet. 
Species of Mast and Gear. 



Mainmast . 
Foremast . 
Mizenmast 
Main-yard , 
Fore-yard 



Known 
Qnantities. 



Mizen-yaid | ^ 

Oatrigger 

Mainmast from the middle 
Foremast ditto^.^ditto . 



i.' 



/Breadth . 
Mainmast 



Ditto 
Length . . . 
Main-yard 
Ditto .... 
Length . . , 
Ditto .... 
^Ditto .... 







te" ^""sth. 


8-5x 


f 2-4 = 20-4 feet. 


20-4 


►t 


-92 = 18-8 « 


20-4 


,o 


•6 = 12-2 << 


32-0 


"8 


•6 = 16-0 " 


16-0 


i* 


•9 = 14-4 « 


16-0 


•63 = 10-2 « 


32-0 


2 


•4 = 12-8 « 


320 


s 


•034= 1-0 before. 


820^ 




^ -287 = 9-2 « 
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ELEMENTS OF SAILMAKINO. 
SIZE AND POSITIONS OP THE SAILS. 



Species of 
Sails. 


Dimensions. 


Sur- 
faces. 


In Relation to 
the Water-line. 


In Relation to the 
Middle of the Length. 


Head. 


Foot 


LoflT 


Leech. 


Area. 


1 


Height 
Centre. 


1 


1 


from 
Middle. 


u 


If 

707 
2106 

2813 


Ft. 


Ft. 


Ft. 


Ft. 


Sq.Ft. 


Foresail... 
Main.... 
Mizen .. 


13-7 
15-2 
9-5 


157 
17-3 
103 


18-5 
14-8 
10-3 


16 6 
179 
12-1 


215 
262 
108 


215 
262 
108 


xlO-9 
xll-4 
X 9-4 


=2844 
=2987 
= 1015 


215 
262 
108 


X 6-9 
X 27 

X19-6 


= 1269 


Total.. 












585 




6346 


585 




1269 


Centre of effort above the water-line ^^ = 10-84 height. 

Centre of effort from the middle ^^585^^^ "" 2 64 abaft. 



DIMENSIONS OF MASTS AND GEAR IN TERMS OF KNOWN 
QUANTITIES. 



EXAMPLE 1. 



CUTTER WITH THREE LUGfiAILS, NARROW HEADS (PLATE 14). 



Length of boat, 28 feet; breadth^ 7 feet. 



Species of Masts and Gear. 

Mainmast 

Foremast 

Mizenmast 

Main-yard 

Fore-yard • r^- 

Mizen-yard g" 

Outrigger w 

Mainmast f roia the middle .... I 

Foremast ditto ditto ' 

Mainmast to rake, in a foot, 1 inch. 
Foremast ditto ditto A ditto. 
Mizenmast ditto ditto, as tne transom, 



Known 
Quantities. 
Breadth ., 
Mainm«u8t 
Ditto .... 
Length . . 
Main-yard 
Ditto 
Length 
Ditto 
Ditto 



Propor- 
tions. 



Length. 




abaft. 
7-8 before. 



EXAMPLE 2. 



Length of boat, 82 feet; breadth, 8-5. 



Species of Masts and Gear. 

Mainmast 

Foremast «....• 

Mizenmast « 

Main-yard 

Fore-yard 

Mizen-y;ard 

Bowsprit 

Outrigger 

Mainmast from the middle . . 
Foremast ditto ditto .... 



m 



Known 

Quantities. 

Breadth .... 8*5 

Mainmast .. 22*8 

Ditto 22*8 

Length .... 820 

Main-yard .. 12-2 



^ Ditto 12-2 ^g. 

- Length .... 820 ^ 

Ditto 32*0 

Ditto 320 



v^Ditto 32-Oj 



Propor- 
tions. 




Length. 


r2-7 


= 


22-8 feet. 


•9 


= 


20-6 «• 


•6 


— 


18-6 « 


•38 


sr= 


12-2 - 


•86 


— 


10-5 « 


•55 


= 


6-7 " 


•28 


r=: 


90 « 


-84 


s= 


110 « 


•015 


= 


•5 abaft. 


I -281 


= 


91 before. 
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PBOPORTIONB OITEN FOR MAST8, 8AIL8| ETC. 
SIZE AND POSITIONS OF THE SAILS. 



IBS 



Speeieflof 
Sail*. 



Dimennona. 



Head, 



Ft. 



Foot 



Lnif Leeeh. 



Ft, 



Ft. 



Snr- 



Atm. 



Sq.Ft 



In ReUtion to 
tha Watei^line. 



I 



H 



In Relation to the 
BliddleoftheLengUi. 



iM 



I 



II 



JiT».... 
Foresail... 
Main.. 
Mixen 



08 

11-0 

6-8 



Stay 
17-6 187 



86 
16^6 
IT-O 

86 1051 128 



146 17-9 
168 ao8 



65 
194 
362 

74 



66 
194 
252 

74 



X 81 
Xl0*9 
Xl22 
X 8-7 



445 

2116 

s8074 

644 



55 X 167 



194 

262 

74 



X 66 
X 8-6 

Xl8'9 



s 919 
b1241 



907 
1399 



Total.. 



675 



6278 675 



2160 280(1 



Centre of effort abore the ivatei^line ^ « lO^height. 

Centre of effort from the middle ^^^^^ « -25 abaft. 



OIO, WITB FORE AND MAIN LU08AIL8. 



Length of boat, 28 feet; breadth^ 6 feet. 
Species of Blasts and Gear. 



Mainmast ••••.•..••.••••• 

Foremast 

Main-yard ••• • 

Fore-yard 

Mainmast from the middle 

Foremast ditto ditto 

Mainmast to rake, in a foot^ 1 inch. 
Foremast ditto ditto {ditto. 






Known 
Quantities 
/Breadth .... 
Mainmast .. 
Length .... 
Main-Tard .. 
Length .. • 



L 




^t"sr ^«*^ 


6-0^ 


^\ 2-7 = 16-2 feet. 


16-2 


1 


•9 == 14-6 «« 


28*0 


•38 = 10-6 •• 


10-6 


".S* 


■ -86 = 9-1 « 


28-0 


•3 


•015 ^ -4 abaft. 


280J 


ni 


•281 = 7-8 before. 



QIO, WITH ONB LUQ8AIL (PLATB 15). 

Length of boat, 20 feet ; breadth, 5ft. 6in., or 5'5 feet. 

Hast is equal the breadth 5^5^ multiplied by 2*7 = 14*85 feet long. 
Yard is equal the length 200, " " '5 = 10' feet long. 
Mast from middle, length 20-0, " '' 



•5 = 10- 
•4= 8- 



feet before. 



Size 0/ the Sail. 



Head 
Foot - 
Fore-leeeh 



FT. 

10 
13 
10 



equal 5^ cloths. 



Head-gores, 6 inches per cloth. 
Foot-gores, 8, G, 4, 2, 1, 0, 3 inches. 
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TABLES 



DIMENSIONS OF JIBS, MAINSAILS, &c., &c., 



READY FOB CUTTINO-OITT. 



I. DIMENSIONS OF STANDING JIBS. 





120 Tons. 


160 Tons. 


200 Tons. 


— 


9 Cloths. 


10 Cloths. 


11 Cloths. 


Stay-gores. Foot-gores. 


Stay-gores. 


Foot-gores. 


Stay-gorea. Foot-gores. 


No. 


FT. IN. IN. 


FT. IN. 


IN. 


FT. IN. IN. 


1 


8 .... 


9 . 


... 8 


10 . 


6 


2 


6 0... 2 


7 . 


.,. 10 


7 . 


... 7 


3 


5 .... 4 


5 . 


... 10 


5 . 


... 8 


4 


4 .... 6 


4 . 


... 12 


4 . 


... 9 


6 


8 .... 8 


3 . 


... 12 


8 6 . 


... 10 


6 


3 .... 10 


3 . 


... 14 


3 6 . 


... 12 


7 


3 .... U 


3 . 


... 16 


8 2 . 


... 14 


8 


8 .... 18 


3 . 


... 16 


3 2 . 


... 16 


9 


3 .... 20 


8 


... 20 


3 . 


... 18 


10 
11 




a 


... 24 


3 . 

3 . 

Leech, 36f1 


... 21 
... 24 




I 




LeechV8m.6in.*" 


jeech, 33ft. 




Stay, 41ft. 


stay, 45ft. 


6in. 


Stay, 49ft. | 




250 Tons. 


300 Tons. 


300 Tom 


i. 


840 Tons. 


— 


12 Cloths. 


13 Cloths. 


14 Cloth 


B. 


15 Cloths. 


Stay- Foot- 


Stay- Foot- 


Stay- 


Foot- 


Stay- Foot- 


No. 


gores, gores. 


gores, gores. 


gores. 


gores. 


gores, gores. 




FT. IN. IN. 


FT. IN. IN. 


FT. IN. 


IN. 


FT. IN. IN. 


1 


11 .... 6 


11 .... 


11 .... 





10 .... 2 


. 2 


6 4 .... 7 


6 4 . 


.. 3 


6 4 .... 


8 


6 .... 


3 


4 9 .... 9 


4 9 . 


.. 6 


4 9 .... 


5 


5 .... 2 


4 


4 6 .... 10 


4 6 . 


.. 7 


4 9 .... 


7 


4 9 .... 8 


5 


4 3 .... 12 


4 8 . 


.. 8 


4 .... 


8 


4 .... 4 


6 


4 3 .... 13 


4 3 . 


.. 9 


4 .... 


9 


4 .... 5 


7 


4 ... 14 


4 . 


.. 11 


3 9 .... 


11 


3 6 .... 6 


8 


4 .... 16 


4 . 


... 12 


3 9 .... 


12 


3 6 .... 8 


9 


3 9 .... 18 


3 9 . 


.. 14 


3 6 .... 


13 


3 0... 10 


10 


3 9 .... 20 


3 9 . 


.. 18 


3 6 .... 


14 


3 .... 13 


11 


3 6 .... 22 


8 6 . 


... 18 


8 .... 


16 


2 9 .... 15 


12 


3 .... 24 


3 3 . 


.. 20 


8 .... 


17 


2 9 .... 17 


13 
14 
15 




3 . 


.. 22 


3 .... 
3 .... 


20 
22 


2 6 .... 20 

2 6 .... 22 

2 6 .... 24 

Leech, 48ft. 6m. 








*' • 


LeVchVisfV. 6in! 


LeechV45ft'.' '' 


LeVchViSft. 






Stay, f>7ft. 


Stay, 60ft. 


Stay, 68ft. 




Stay, 64ft. 
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TABLES OF DIMBNSIONS OF JIBS, ETC. 
DIMENSIONS OF STANDING JIBS (CONTINUED). 
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500 Tons. 


600 Tons. 


700 Tons. 


900 Tons. 




16 Cloths. 


17 Cloths. 


18 Cloths. 


19 Cloths. 




Staj- Foot- 


Stay- 


Foot- 


Stay- 


Foot 


Stay- Foot- 


No. 


gores, gores. 


gores. 


gores. 


gores. 


gores. 


gores, gores. 




FT. IN. IN. 


FT. IN 


IN. 


FT. IN. 


IN. 


FT. IN. IN. 


1 


11 .... 


11 


.... 


11 .... 


2 


11 .... 3 


2 


6 4 .... 3 


6 4 


.... 8 


6 4 .... 





6 4.. 


. 2 


3 


4 9 .... 5 


4 9 


.... 4 


4 9 .... 


8 


4 9.. 


. 


4 


4 9 .... 7 


4 9 


.... 6 


4 9... 


4 


4 9.. 


. 1 


5 


4 3 .... 8 


4 3 


.... 6 


4 .... 


6 


4 0.. 


. 2 


6 


4 3... 9 


4 


.... 7 


4 ... 


6 


4 0.. 


. 3 


7 


4 .... 11 


3 9 


.A. 8 


3 6 .... 


7 


3 6.. 


. 4 


8 


3 9 .... 12 


3 6 


.... 8 


3 6 .... 


8 


3 6.. 


. 5 


9 


3 6 .... 13 


3 a 


.... 9 


3 3 .... 


8 


8 2.. 


.. 6 


10 


3 6 .... 14 


3 


.... 9 


3 3 .... 


9 


2 10 .. 


.. 7 


11 


3 3 .... 16 


3 


.... 10 


3 .... 


9 


2 8.. 


. 8 


12 


3 3 .... 17 


3 


.... 10 


3 .... 


11 


2 8.. 


.. 9 


13 


3 .... 20 


2 10 


.... 11 


3 .... 


11 


2 6.. 


. 10 


U 


3 .... 22 


2 10 


.... 13 


3 .... 


12 


2 6.. 


. 11 


15 


3 .... 24 


2 9 


.... 15 


3 .... 


12 


2 6.. 


. 13 


16 


3 .... 26 


2 9 


.... 18 


3 .... 


14 


2 6.. 


. 16 


17 
18 
19 




2 6 


.... 20 


3 .... 
3 .... 


16 
19 


2 6.. 
2 6.. 
2 6.. 


. 17 
. 19 
. 22 




L^eishVsift.'''' 




liwhVsift!'*" 


liVchV69ft. 




Leech, 64ft. 6in. 1 




Stay.72£t. 


Stay, 72ft. 


Stay, 75ft. 




Stay, 75ft. | 




1,000 Tons. 




1300 Tons. 


1,400 Tons. 
22 Cloths. 




20 Cloths. 




21 Cloths. 


Staj-gores. Foot 


rgores. 


Stay-gores. Foot-gores. 


Stay-gores. Foot-gores. 


No. 


FT. IN. 


IN. 


FT. IN. IN. 


FT. IN. IN. 


1 


11 ..:. 


8 


11 .... 3 


11 ... 


4 


2 


6 4 .... 


2 


6 4 .... 2 


6 4 ... 


. 3 


3 


4 9 .... 





4 9 .... 1 


4 9 ... 


2 


4 


4 9 .... 


1 


4 9 .... 


4 9 ... 


1 


5 


4 .... 


2 


4 .... 1 


4 ... 


. 


6 


4 .... 


3 


4 .... 2 


4 ... 


. 1 


7 


3 6 .... 


4 


3 6 3 


3 6 ... 


1 


8 


3 6 .... 


5 


3 6 .... 4 


3 6 ... 


. 2 


9 


3 2 .... 


6 


3 2 .... 5 


8 2 ... 


2 


10 


3 2 .... 


7 


3 2 .... 6 


3 2 ... 


3 


11 


3 .... 


8 


3 .... 7 


3 ... 


. 3 


12 


3 .... 


9 


3 .... 8 


3 ... 


4 


13 


2 10 .... 


10 


2 10 .... 9 


2 10 ... 


4 


14 


2 10 .... 


11 


2 10 .... 10 


2 10 ... 


5 


16 


2 8 .... 


13 


2 8 .... 11 


2 8 ... 


6 


16 


2 8 .... 


16 


2 8 .... 13 


2 8 ... 


. 6 


17 


2 6 .... 


17 


2 6 .... 16 


2 6 ... 


. 7 


18 


2 6 .... 


19 


2 6 .... 17 


2 6 ... 


8 


19 


2 6 .... 


21 


2 6 ... 19 


2 6 ... 


9 


20 


2 a .... 


24 


2 6 .... 21 


2 6 ... 


. 10 


21 
22 






2 6 .... 24 
Leech, 61ft! *9in. 


2 6 ... 
2 6 ... 


. 12 
. 14 


:::::::::::::::: 


Leech, 59ft. 3in. 




Leech. 70ft. 




Stay, 79ft. 




Stay, 81ft. 6in. 


Stay, 87ft. 

BreiEulth of seams on 
the foot, 2iin. 
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BLBMBNT8 OF lAILMAiaNtf. 



II. DIMENSIONS OF FLYING JIBS. 





250TOI1B. 


800 Tons. 


340 Tons. 


500 Tons. 




SOloths. 


9 Cloths. 


10 Cloths. 


11 Cloths. 




Stay- Poot- 


Stay- Foot- 


Stay- Foot- 


Stoy- Foot- 


No. 


goret. gores. 


gores. gorsiL 


gores, gores. 


gores, gores. 




FT. IN. IN. 


FT. IN. IN. 


FT. IN. IN. 


FT. IN. IN. 


1 


9 .•.. 9 


8 .... 


8 .... 


9 .... 


2 


7 .... 10 


6 .... 8 


6 


,... 2 


7 .... 8 


3 


6 .... 14 


4 6 .... 5 


4 6 




6 .... 5 


4 


5 .... 18 


4 .... 7 


4 




5 .... 7 


5 


4 .... 22 


3 6 .... 9 


8 6 




4 6 .... 9 


6 


4 .... 24 


8 6 .... 11 


8 6 . 




4 6 .... 11 


7 


3 8 .... 26 


8 6 .... 18 


8 6 


!.'! 11 


4 .... 13 


8 


3 4 .... 28 


8 6 .... 15 


8 6 


... 18 


4 .... 15 


9 

10 
11 




.. 


8 6 .... IB 


8 6 . 
8 6 


.... 15 
... 18 


3 6 .... 17 
8 6 .... 20 
8 .... 24 

Leech. 42ft. 6in. 






\ 




:::::;:::::::: i 






L^h'Uft." 


1 


Leech, 82ft. 




LeMhV86ftl6in^ 




Stay, 43ft. 


Stay,40fu6tn. 


Stay, 44ft. 


Stay, 54ft. ^m. 




8OOT011B. 


800 Tons. 


1,000 Tons. 
14 Cloths. 


laOOTons. 




12 Clothi. 


18 Cloths. 


15 Cloths. 


Stay- Foot- 


Stay. Foot- 


Stay- Foot- 


Stay- Foot- 


No. 


g,0T9B» goros. 


gores, gores. 


gores, gores. 


gores, gores. 




FT. IN. IN. 


FT. IN. IN. 


FT. IN. IN. 


FT. IN. IN. 


1 


9 .... 


9 .... 


9 .... 


9 .... 2 


2 


7 .... 8 


7 .... 2 


7 .... 1 


7 .... 


3 


6 .... 5 


6 .... 8 


6 .... 2 


6 .... 1 


4 


5 .... 7 


5 .... 4 


5 .... 8 


5 .... 2 


5 


4 8 .... 9 


4 8 .... 5 


4 8 .... 4 


4 8 .... 3 


6 


4 8 .... 10 


4 8 .... 6 


4 8 .... 6 


4 8 .... 4 


7 


4 8 .... 12 


4 8 .... 7 


4 6 .... 6 


4 6 .... 5 


8 


4 6 .... 12 


4 6 .... 8 


4 6 .... 7 


4 6 .... 7 


9 


4 6 .... 14 


4 .... 10 


4 .... 8 


4 .... 9 


10 


4 .... 14 


4 .... 12 


4 .... 10 


4 .... 11 


11 


8 6 .... 18 


3 6 .... 14 


3 6 .... 12 


« 6 .... 18 


12 


3 • .... 18 


3 .... 16 


8 8 .... 14 


8 3 .... 15 


13 
14 
16 




-. 


3 .... 18 


8 .... 16 
2 6 .... 18 


3 .... 18 
2 6 .... 21 
2 6 .... 24 






' 








L^'eoft.'*'' 

Stay, eijft. 


Leech, ^ft. 
Stay, 64ft. 


Leiih,'54ft."" 
Stay, 64ft. 


Leech, 54ft. 
SUy, 67ft. 




l,300Toiu. 




1,406 Tons. 1 




16 Cloths. 




17 Cloths. 1 


Stay- Foot- 




Stay- Foot- 




SUy- Foot- 




Foot- Stay- 


No. 


gores, gores. 


No. 


gores, gores. 


Na 


gores, gores. 


No. 


gores. 9>reB. 




FT. IN. IN. 




FT. IN. IN. 




FT. IN. IN. 




FT. IN. IN. 


1 


9 .. 8 


9 


8 8 .. 6 


1 


9 .. 8 


10 


4 .. 7 


2 


7 .. 2 


10 


3 8 .. 8 


2 


7 .. 8 


11 


8 8 .. 8 


3 


6 .. 


11 


8 6 .. 10 


8 


6 .. 


12 


3 8 .. 10 




6 .. I 


12 


8 8 .. 12 




5 .. 1 


13 


8 6 .. 12 




4 8 .. 2 


13 


3 .. 15 




4 8 .. 2 


14 


3 .. 15 




4 8.. 3 


14 


8 .. 18 




4 8 .. 8 


15 


8 .. 18 




4 4 .. 4 


15 


2 10 .. 21 




4 4 .. 4 


16 


8 .. 21 




4 .. 5 


16 


2 10 .. 24 




4 4 .. 5 

4 .. 6 


17 


8 .. 24 
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Cloths. 


Hesd, 20ft. 6m. equsl 11} aoths. 
Foot, 2&ft.0iB. (i^ttoU ditto. 


Head, 20fL Oin. equal 11 Cloths. 
Foot, 27ft. Oin. ditto 15 ditto. 


No. 

18 
14 
15 


Msst Foot Foot Head Bkck 
Gores. do. do. do. Seems 

FT. in. IN. IK. IN. IN. 
iv U •• jLO •••• •• ••.••• 

9 V a • 14 •• a. a. .. •• mm 

4 .. 12 a. .. i cloth. 5 .. .. 
10 .. 9 .. .. 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 
5 « .. 16 aa .. 


5 .. 13 


4 6 a. 11 


4 6 .. 9 


8 aa 7 .. .• 


7 .. 6 .. .. 


fi 7 






6 a. 5 .. a. 


3 „ 6 .. .. 


4 a. 5 ,, ., 


2 .. 6 .a I 


8 .. 4 •. .. 




2 .. 4 .. 2 


a. 4 .. 3 


1 .. 8 .. 8 


1 .. 3 .. 4 


.. 2 .. 4 


2 a. 2 .. 6 


1 .. 1 .. 6 


3 .. 1 .. 8 


2 ., .. 6 




8 a. 2 .. 7 


Msst ..aa 23 feet. 
Leech ..84} do. 


MAst.... 20feet. 
Leech .. 82 do. 


Cloths. 


Head, 20ft. eqnal 11 Cloths. 
Foot, 28ft. ^tto 16 ditto. 


Head, 21ft. 6in. eqnal 12 Cloths. 
Foot, 81ft. Oin. cStto 16 ditto. 


No. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 


Mast Foot Foot Head ShMsk 
Gores, do. do. do. Seams. 

PI. IN. IN. IN. IN. IN. 

5 a. 16 


Mast Foot Foot Head SUck 
Gores. do. do. do. Seams. 

FT. INa IN. IN. IN. IN. 

6 .. 18 


4 6 .a 14 


5 .. 16 

5 .. 13 .. 

6 .. 11 

.. .. aa a. .. •• .. 9 a« O •• aa 

7 ., 6 .. .. 


4 6 .. 13 


4 ., 12 


4 .. 10 


9 8 


8 ., 7 .. •• 


6 .. 5 .. a. 


6 a. « .a .. 


•••••a.a..a..a 6 .a 5 .. .a 

• • •• a. .. .a •. •• 4 a* 4 •• •• 


»• mmtm 9m»9 ••• 4 .a 5 •• .a 
8 .a 4 .. 2 

2 .. 8 .. 3 

1 a. 2 .. 4 


2 .. 3 .. 2 


1 .. 3 .. 3 


.a 1 .. 5 


.. 2 .a 4 


1 .. .. 6 


1 .. .. 5 


„.... 2 .. 2 .a 7 


2 . 2 a. 6 


8 .. 3 .a 8 

Mast a.. a 22ft. (Kn. 
Leech a. 34fi.0in. 


8 a. 8 a. 8 

Bfast ...•21feet. 
Leech a. 83 do. 
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140 ELBMENTB OF 8AILMAKING. 

DIMENSIONS OF BRIGS' MAINSAILS (CONTINUED). 



Oloths. 


Heady 22ft. equal 12 Oloths. 
Foot, 32ft. ditto 17 ditto. 


Head, 24ft. equal 13 Cloths. 
Foot, 32ft. ditto 17 ditto. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

13 . 
14 
15 
16 
17 


Mast Foot Foot Read Slack 
Gores. do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

5 6 .. 22 


Mast Foot Foot Head SUck 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

6 .. 20 


5 .. 18 


6 .. 17 


4 .. 15 


5 6 .. 15 


4 .. 13 


5 .. 13 


8 6 .. 12 


12 .. 8 .. .. 


10 .. 6 .. .. 


10 .. 6 .. .. 


9 .. 6 .. .. 


9 .. 6 .. .• 


7 .. 6 .. .. 


••..•........a 7 .a 6 .. a. 


6 .. 6 .. .. 


6 .a 5 .. .. 


4 .. 4 .. 2 


, 5 .. 4 a. 1 


4 .a 4 .. 2 


3 ,. 3 .. 3 


8 .. 3 .. 8 


2 .. 3 .• 4 


2 .. 8 .. 4 


., 2 .. 6 


,,.., .. 2 .. 5 


1 .. .. 6 


, 1 2 .. 6 


2 .. 2 .. 7 


2 .*. 1 aa 7 


8 .. 3 .. 8 

Mast .... 23ft. Oin. 
Leech .. 37ft. 6in. 


3 aa a. 8 

Mast.... 22ft. 6in. 
Leech .. 88ft. Om. 


aoths. 


Head, 24ft. equal 18 cloths.* 
Foot, 88ft. ditto 18 ditto. 


Head, 24ft. equal 13 Cloths. 
Foot, 33ft. ditto 18 ditto. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Masl. Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

4 6 .. 15 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

5 .. 20 


6 .. 14 


4 6 .. 17 


4 6 .. 12 


4 6 .. 15 


3 6 .. 10 

3 .. 9 .. .. J 


4 .. 13 


4 .. 12 

10 .. 8 .. .. 


8 .. 8 .. .. 


7 ..6 .. .. 


9 aa 7 .a .. 


6 .. 6 .. .. 


7 .. 6 .. .• 


6 .. 5 ,. .. 




., ,. 4 .. 6 .. .. 


6 4 


3 ..4 .. 1 


4 .. 8 a. 1 


2 ., 4 .. 2 


8 .. 2 a, 2 


1 .. 3 ., 8 


2 .a 1 a. 3 


, .. 2 .. 4 


1 .. .. 4 


.,.., I .. 1 ,. 6 


.. .a 5 


2 .. .. 6 


1 .. .. 6 


3 ., 2 .. 7 


2 .. 2 .. 7 


18 


4 .. 8 .. 8 

Mast .... 20ft. 6in. 
Leech .. 32f. Oin. 


3 .. 8 .. 8 

Mast .a a. 22ft. 6in. 
Leech .. 88ft. Oin. 



* Biast haying a deal of rake. 
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Cloths. 


Head, 25ft. eanal 14 aoths. 
Foot, 38ft. ditto 18 ditto. 


Head, 25ft. equal 14 Cloths. 
Foot, 86ft. ditto 19 ditto. 


No. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


Mast Foot Foot Head Slack 
Gh>re8. do. do. do. Seams. 

FT. IV. IN. IN. IN. IN. 

6 .. 20 


Mast Foot Foot Head SUok 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

5 .. 22 


5 6 .. 17 


5 .. 20 


5 6..15.. •..•••••• 

5 .. 18 


4 , 17 


4 ., 15 


12 .. 8 .. .. 


3 .. 13 


10 .. 6 .. .. 


12 .. 8 .. .. 

10 .. 6 . .. 


9 ,, Q ,, .. 


7 .. 6 .. .. 


9 .. 6 ., .. 


,.. ^ .. 5 .. .. 


7 .. 6 .. .. 


6 ., 4 .. .. 


6 .. 6 .. •. 


4 .. 4 ,. 1 




3 .. 3 .. 2 


4 .. 4 .. 1 


i 2 .. 2 .. 3 


3 .. 3 .. 2 


1 .. 1 .. 4 


2 .. 3 .. 3 


.. .. 5 


1 .. 1 .. 4 


1 .. 1 .. 6 


.. •• 6 


2 ., 2 .. 7 


1 ,. 1 .. 6 


3 .. 8 .. 8 


2 .. 2 .. 7 


3 .. 8 .. 8 


Mast ...•28ft. ein. 
Leech ..38ft,0in. 

No. 2, 184 yards. 


Mast ....22ft. 
Leech ..36ft. 


Cloths. 


Head, 24ft. 6in. equal 14 Cloths. 
Foot, 37ft. 6in. ditto 20 ditto. 


Head, 25ft. equal 14 J Cloths. 
Foot, 41ft. ditto 22 ditto. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

PT. IN. IN. IN. IN, IN. 

3 9 .. 22 .. 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

3 4 ., 22 


4 .. 20 


3 9 .. 20 .. 

3 9 .. 18 .. 


4 .. 18 


3 9 ., 16 


3 6 .. 16 


3 6 ., 16 


8 6 .. 14 


8 .• 14 


3 .. 12 


14 „ 8 .. .• 


3 .. 10 .. .. 


12 .. 6 .. .. 


2 6 .. 10 3 .. .. 

9 .. 5 .. .. 


10 .. 6 .. .. 

8 .. 6 .. .. 


9 .. 4 ,. .. 


7 .. 5 .. .. 


8 .. 4 .. .. 


6 .. 4 .. .. 


8 .. 8 .. .. 


6 .. 4 ., 1 


7 .. 8 .. .. 


4 .. 8 .. 2 

8 .. 2 .. 3 

, 2 .• 1 ., 4 


5 .. 2 .. .. 


4 .. 1 .. 8 


2 .. ., 4 


., .. 5 


1 .. 1 .. 5 


1 .. .. 6 


., 2 .. 6 


2 .. 2 .. 7 


1 .. 3 .. 7 


3 .. 8 .. 8 


2 .. 3 .. 8 




3 .. 4 .. 9 




4 .. 4 .. 10 


Mast ....24ft. 6in. 
Leech ..40ft.0in. 


Mast ....28ft. 6in. 
Leech ..42ft.0in. 
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Cloths. 


Head, lift. Oin. equal 6 Cloths. 
Foot, 25ft «n. ditto 12 ditto. 


Head, lift. 6ixu equal 7 Cloths. 
Foot, 24ft. 6in. ditto 12 ditto. 


No. 
12 


BCaat Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IW. m. IN. IN. 

8 .. 82 


Mast Foot Foot Head ShMsk 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

6 .. 26 

5 .. 28 

5 .. 19 .. .. 


8 .. 80 

2 6 .. 28 

2 6 .. 26 


5 .. 16 


2 .. 24 .. .« 


5 ., 18 


2 .. 22 


., 10 .. 6 .. .. 


^ ]g g 


8 .. 5 .. .• 


14 ,. 7 ,. ., 




,.,. 10 :. 5 ,. 2 


4 .. 4 .. 2 

8 .. 4 .. 4 

2 .. 2 .. 6 


6 .. 8 ,. 4 


4 .. 2 .. 6 


2 .. .. 8 


1 .• 1 .. 8 

Mast ....25ft. 


Mast..., 17ft. 6in. 
Leech .. d2ft. 6in. 


Cloths. 


Head, 16ft. eqnal^ Cloths. 
Foot, 26ft. ditto 14 ditto. 


Head, 19ft equal 10} Qoths. 
Foot, 81ft. dftto 16 ditto. 


No. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

IX 

12 

18 

14 

15 

16 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

4 6 .. 26 


Bfast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

4 6 .. 26 .. 


4 6 .. 28 


4 6 .. 23 


8 .. 19 


8 6 .. 19 


3 .. 16 


O w •• jLo .. .. .. . .. .• 

2 6 .. 14 


2 6 .. 14 


1 6 .. 12 8 ,. .. 

10 .. 6 .. .. 


i 6.. 12.. .. .• 6 •• •• 
10 .. 9 .. ., 




A y 


6.. 6 •. .. 

5 .. 4 ,. 1 

4 .. 4 .. 2 


8 .. 6 .. .. 


• ..•••••.....• 7 .. 6 •• •• 


6 .. 6 .. .. 


8 .. 8 .. 3 


5 ,. 5 .. 1 


2 .. 8 .. 4 


• • 4 .. 4 .. 2 

8 .. 3 .. 8 

2 .. 2 .. 4 


1 .. 2 .. 6 


MiirtV/.!'2ift.6in. 

Leech .. 82ft.0in. 


1 .. 2 .. 6 


Mast.... 22ft 6in. 
Leech ..87ft Oin. 
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Cloths. 


Head, 16ft. equal 9 Cloths. 
Foot, 26ft. ditto 13 ditto. 


Head, 16ft. 6in. equal 9 Cloths. 
Foot, 27ft. Oin. ditto 18 ditto. 


No. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 


Mast Foot Foot Head SUek 
Gores, do. do. do. Seams. 

FT. IN, IN. IN. IN. IN. 

4 .. 24 


Mast Foot Foot Head Shusk 
Gores. do. do. do. Seams. 

FT. IN, IN. in; in. IN. 

4 .. 24 


4 .. 22 


4 .. 22 

8 6 .. 20 


8 .. 20 

2 .. 18 


2 6 .. 18 


]8 ., a .. .. 


i 14 .. 6 .. .. 


14 .. 6 .. .. 


i 11 ., 5 ,, .. 


11 .. 6 . .. 


9 .. 5 .. 1 


9 .. 5 .. 1 


7 ..• 8 .. 2 

6 .. 8 .. 8 


7 .. 3 .. 2 


6 .. 3 .. 3 


8 .. 2 .. 4 


8 .. 2 .. 4 


2 .. 2 .. 5 


, 2 .. 2 .5 


1 .. 1 .. 6 


1 . 1 .. 6 


Mast.... 14ft. Qin. 
Leech ..28ft.6iii. 


Mast .... 16 feet. 
Leech ..30ft.6in. 


Cloths. 


Head, 18ft. Oin. equal 10 Cloths. 
Foot, 28ft. Om. ditto 15 ditto. 


Head, 20ft. (Kn. equal 11 Cloths. 
Foot, 31ft. 6in. ditto 16} ditto. 


No. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 


Mast Foot Foot Head Slack 
Gores. do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

4 6 .. 26 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IH. IN. in. in. 

2 .. 13 


4 .. 28 


4 6 .. 26 


8 6 .. 19 


4 .. 23 


8 6 .. 16 


3 6 .. 19 


2 6 .. 14 


3 6 .. 16 


12 .. 8 .. .. 


2 6 .. 14 


10 .. 6 .. .. 


12 .. 8 .. .. 




10 .. 6 .. .- 


7 .. 6 .. .. 


, 9 .. 6 .. .. 


6 ,. 6 .. 1 


8 .. 5 .. .. 


6 .. 4 .. 2 


7 .. 6 .. .. 


4 .. 4 .. 3 


,... 6 .. 4 .. 1 

6 .. 4 .. 2 


3 .. 3 .. 4 


2 .. 2 .. 6 


4 .. 8 .. 8 


1 .. 1 .. 6 


8 .. 2 .. 4 




2 .. 1 .. 6 

1 .. .. 6 

Mast ....20ft. Oin. 
Leech .. 88ft. 6in. 




Mast ....19 feet. 
Leech .. 83do. 
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ELBMENTS OF SAIUf AKIMQ. 
yi.-DIMENSIOKS OF BARQUES' MIZENS. 



Cloths. 


Head, 19ft. 6in. equal 11 Cloths. 
Foot, 27ft. Oin. ditto 15 ditto. 


Head^ 20ft. equal 11 cloths. 
Foot, 29ft. ditto 16 ditto. 


No. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Mast Foot Foot Head Slack 
GK>res. do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

5 6 .. 19 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

4 6 .. 16 


6 6 .. 17 


4 6 .. 14 


5 .. 10 


5 .. 13 


4 6 ., 13 


4 .. 12 


11 ., 12 .. .. 


3 .. 10 

. 9 .. 8 ,, .. 


9 .. 10 .. .. 

7 ,, 10 ., .. 


8 .. 7 .. .. 


6 .. 9 .. .. 


6 ,, Q ,, , 


8 .. 9 .. .. 

2 .. 8 .. 3 


4 .. 6 .. .. 

8 .. 4 .. 2 


1 .. 6 .. 4 


2 .. 8 .. 3 


.. 4 .. 5 


1 .. 2 .. 4 


1 .. 3 .. 6 


.. 1 .. 6 


2 .. 2 .. 7 


1 .. .. 6 


3 .. .. 8 


2 .. 1 .. 7 




3 .. 2 .. 8 

Mast ....22ft. Oin. 
Leech ..83ft. 6izL. 


Mast ....21 feet. 
Leech .. 39 feet. 


Cloths. 


Head, 21ft. equal lU Clothfi. 
Foot, 29ft. ditto 15} ditto. 


Head, 21ft. equal 11 J Cloths. 
Foot, 27ft. ditto 15 ditto. 


No. 

1* 

2 
3 

4 
6 
6 
7 
8 
9 

10 
11 
12 
18 
14 
15 


Mast Foot Foot Head SUck 
Gores. do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

2 6 .. 9 

6 6 .. 19 

5 6 .. 16 


Mast Foot Foot Head Slack 
Gores. do. do. do. Seams. 

FT. IN. IN. INc IN. IN. 


7 .. 18 


7 .. 16 


5 ., 13 .. 


6 .. 18 


2 .. 10 6 .. .. 

8 .. ^2 .. .. 


8 10 .. 5 .. .. 

9 .. 9 .. .. 

8 .. 7 .. .. 


6 .. 10 .. .. 


5 .. 8 .. .. 

4 .. 6 .. .. 


6 .. 6 .. .. 


4 .. 5 ., .. 


8 .. 6 .. .. 

; 2 .. 3 .. 1 


8 .. 4 .. 2 


2 .. 8 .. 8 

.,,..,.. 1 .. 2 .. 4 


1 ., 2 ,. 2 


.. 1 .. 8 


.. 1 .. 6 


1 .. .. 4 

2 .. 2 .. 6 


1 .. .. 6 


2 .. 1 .. 7 


3 .. 3 .. 8 

Mast .... 21 feet. 
Leech . . 33 feet. 


3 .. 2 .. 8 


Mast .... 22ft. 6in. 
Leech . . 83ft. Oin. 
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Cloths. 


Head, 22ft. equal 
Foot 82ft. ditto 


12 Cloths. 
17 ditto. 


Head, 22ft. 6tn. 
Foot, 30ft. 6in. 


equal 12^ Cloths, 
ditto 17 ditto. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Mast Foot Foot 
Qores. do. do. 

FT. IN. IN. IN. 

6 .. 18 


Head Slack 
do. Seams. 

IK. IN. 


Mast Foot 
Gores. do. 

FT. IN. IN. 

6 6 .. 16 .. 
6 .. 14 . 
6 .. 13 .. 
5 6 .. 12 ., 
2 6 .. 10 .. 


Foot Head Slack 
do. do. Seams. 

IN. IN. IN. 


5 .. 16 




5 .. 14 




4 ., 13 




3 .. 12 -- 


5 


10 , 


. 9 .. .. 
. 8 .. .. 
. 7 .. .. 
. 6 .. .. 
. 5 . .. 
. 4 .. 2 
. 3 .. 8 
. 2 .. 4 
. 1 .. 5 
. .. 6 
. 2 .. 7 
. 3 .. 8 


9 . 9 .. .. 


9 . 




7 .. 8 .. .. 


8 . 




6 .. 7 .. .. 


6 . 




5 .. 6 .. .. 


4 . 


4 5 


8 . 

2 . 

1 . 

. 




3 .. 4 .. .. 




2 .. 8 .. 3 
1 .. 2 .. 4 




.. 1 .. 5 


1 . 


1 .. .. 6 


2 . 




2 .. I .. 7 


8 . 


Mast".!'.! 26ft. 
Leech .. 39ft. 


3 . 2 .. 8 


Mast ^. .. 25ft 6ixi. 
Leech . . 37ft. 6m. 







VII. DIMENSIONS OF BARQUES' MAIN-TRYSAILS. 


Cloths. 


Head, 75ft. Oin. equal ^ Cloths. 
Foot, 22ft. Oin. ditto 11} ditto. 


Head, 18ft. Oin. equal 10 Cloths. 
Foot, 22ft. Oin. ditto 11^ ditto. 


No. 

} 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 


Mast Foot Foot Head SUck 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

4 8 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. | 

7 4 .. 5 


8 .. 16 

8 .. 14 


14 8 .. 10 


8 .. 12 .. .. 


4 .. 10 3 .. .. 

8 .. 6 .. .. 


7 .. 10 .. .. 

6 . 9 .. .. 


6 .. 5 .. .. 


5 .. 8 .. .. 


4 4 .. ., 


4 .. 6 .. .. 


8 . 3 .. 3 


3 .. 4 .. 1 


2 .. 2 .. 6 


2 .. 3 .. 2 


1 .. 1 .. 6 


1 .. 2 .. 3 


.. .. 7 


.. 1 .. 4 


2 2 .. 8 


2 .. .. 6 


Mast.... 24ft. Oin. 
Leech .. 31ft. Oin. 


Mast.... 21ft. 6in. 
Leech . . 30ft. Oin. 
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DIMENSIONS OF BARQUES' MAIN-TRTSAILS (OONTINUED). 



Cloths. 


Head, 15ft. 6in. equal 9 Cloths. 
Foot, 22ft. Oin. ditto 12 ditto. 


Head, 19ft. (Kn. equal 11 Cloths, 
Foot, 28ft. 6iB. ditto 16 ditto. 


No. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 


Mast Foot Foot Head Slack 
Chores, do. do. do. Seams. 

FT. IH. IH. Ilf. IH. IN. 

8 .. 9 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IH. IN. IN. IN. IN. 

5 6 .. 16 


8 0.8... • • •• 


5 6 .. 14 


8 •. 7 


5 .. 13 


6 .. 6 .. .. 


6 .. 12 

4 6 .. 10 


... 5 4 .. .. 


4 .. 4 .. .. 


9 .. 8 .. .. 


3 .. 3 .. .. 


8 .. 7 .. .. 

6 .. 6 .. .. 


2 .. 3 .. 3 


1 ., 2 .. 6 


4 .. 6 .. .. 


.. 2 .. 6 

1 ,. .. 7 


8 .. 4 .. 2 


2 .. 3 .. 3 


2 .. 1 .. 8 


1 .. 2 .. 4 

.. 1 .. 6 






1 .. .. 6 




2 .. 2 .. 7 




3 .. 3 .. 8 

Mast ....26ft. Oin. 
Leech .. 87ft. Oin. 


Mast ....24ft. 
Leech ..81ft. 





YIII. DIMENSIONS OF BARQUFJ3' FORE-TRYSAILS. 


Cloths. 


Head, 15ft. 6in. eqnal ^ Qoths. 
Foot, 24ft. Oin. ditto 13 ditto. 


Head, 20ft. eqnal 11 Cloths. 
Foot, 30ft. ditto 16 ditto. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 
6 .. 19 .. .. 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

PT. IN. IN. IN. IN. IN. 

4 6 .. 26 


5 6 .. 16 


4 6 .. 28 

8 6 .. 19 

8 6 .. 16 

8 .. 14 

12 ., 8 .. .. 


4 6 .. 14 

4 6 .. 12 


10 ,. 6 .. .. 


8 .. 8 .. .. 


7.7.. .. 


10 ,. 6 . .. 


6 .. 6 .. .. 


8 6 .. .. 


6 .. 6 .. .. 


7 .. 5 .. .* 


4 ,, 4 .. 3 


6 6 ,. 1 


3 .. 3 .. 4 


5 ',, 4 ., 2 


2 .. 2 .. 6 


4 .. 4 .. 3 


1 .. 1 .. 6 


A 3 .. 4 




2 ., 2 .. 5 




1 .. 1 .. 6 




, •• 8 


Mast .... 21ft. lOin. 
Leech .. 33ft. Oin. 


Mast.... 21ft. lOin. 
Leech .. 34ft. 6in. 
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Cloths. 


Head, 2ft. Oin. equal 1 Qoth. 
Foot, 21ft. 6m. ditto 10} ditto. 


Foot, 22ft. equal 12 Qoths. 


No. 

\ 

2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 


Mast Foot Foot 
Gores. do. do. 

FT. IN. IN. IN. 

3 .. .. .. 


Head 
do. 

IN. 


Mast Foot 
Gores. Gores. 

FT. IN. IN. 

6 2 

6 

4 2 

8 8 

2 6 4 

2 6 5 

2 3 7 

2 9 

2 12 

1 9 16 

1 18 

1 9 20 

Mast ....40ft. Oin. 
Leech ..26ft. 6in. 


(J .. 1 


6 .. 2 


4 .. 3 


8 0, 4 


8 .. 6 


2 6 .. 7 


2 « .. 9 


2 8 ..12 


2 3 ,15 


18 


.. 






Mast.... 87ft. Oin. 
Leech ..27ft.«in. 


Cloths. 


Head, 3 Cloths. 
Foot, 12 ditto. 


Head, Oft. 6in. equal 5 Cloths. 
Foot9 22ft. Oin. ditto 12 ditto. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


Mast Foot Foot 
Gores. do. do. 

FT. IN. IK. IN. 

6 .. 2 .. .. 


Head 
do. 

IN. 


Mast Foot Foot Head 
GK)res. do. do. do. 

FT. IK. IK. IK. IN. 

7 .. 2 

6 6 .. 

4 .. 1 

4 .. 2 

4 .. 3 

4 .. 4 

4 .. 6 

7 ,, 10 


fi •• 1 .. .. >■ .. 


4 .. .. •• .. .. 


3 .. 1 


2 6 .. 2 


2 6 .. 3 


2 6 .. 4 


2 6 .. 5 


2 .. 6 


9 .. 9 


8 


.. 
.. 
.. 


12 ,. 8 


10 


15 .. 7 


12 


18 .. 6 


Mast.... 83ft. Oin. 
Leech ..26ft. Oin. 


Mast.... 34ft. 
Leech ..29ft. 
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BUBBIENTS OF 0AILHAKINO. 
X. DIMENSIONS OF SHIPS' DRIVERS. 



Cloths. 


Head, 22ft. equal 12 Cloths. 
Foot, 81ft. ditto 16 ditto. 


Head, 28ft. 6in. equal 18 Cloths. 
Foot, 32ft. Oin. ditto 17 ditto. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
16 
16 
17 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IW. IN. IN. IW. 

5 6 .. 19 


Mast Foot Foot Head Slack 
Gores, do. da do. Seans. 

FT. IN. IN. IN. IN. IN. 

5 6 .. 19 


5 .. 17 ., 


5 6 .. 17 


4 6 .. 16 


5 .. 16 


4 .. 18 


4 6.. 13.. ... 

11 .. 12 .. .. 


11 .. 12 .. .. 


9 .. 10 .. .. 


10 .. 12 .. .. 


7 .. 9 .. .. 


9 .. 10 .. .. 


6 .. 8 .. .. 


...., 8 .. 9 .. .. 


4 .. 7 ,, ., 


6 .. 8 .. .. 


8 .. 6 .. I 


,.... 4 .. 8 .. 2 


, 2 .. 5 .. 2 


....,..., 3 .. 7 .. 8 


, 1 ,. 4 .. 8 


2 .. 6 .. 4 


,,.,, , .. 8 .. 4 


1 .. 6 .. 6 


1 ,, 2 .. 6 


.. 4 .. 6 


2 . 1 .. 6 


1 .. 3 .. 7 


3 ., .. 8 


2 .. 2 .. 8 




3 .. 1 .. 9 

Mast.... 20ft. 6in. 
Leeeh .. 87ft. 6in. 


Mast.... 19ft. 4in. 
Leech .. 85ft. 6in. 


Cloths. 


Head, 27ft. Oin. equal 16 Cloths. 
Foot, 86ft. 6in. dHto 19} ditto. 


Head, 27ft. Oin. eqnal 16 Cloths. 
Foot, 37ft. Oin. ditto 20 ditto. 


No. 

} 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

2 6 .. 12 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN, IN. IN. IN. 


6 .. 20 


5 .. 22 


5 .. 18 


6 . 20 


5 .. 16 


4 .. 18 


4 .. 12 


4 16 


* 10 .. 12 .. .. 


3 .. 16 


9 .. 9 .. .. 


, 14 .. 8 .. .. 


8 .. 8 .. ,. 


14 .. 6 .. .. 


7 .. 8 ... 


12 .. 6 .. .. 


6 .. 6 .. .. 

6 .. 6 .. .. 


10 ,. 5 .. .. 


8 .. 6 .. .. 


4 .. 4 .. .. 


6.4.. .. 


8 .. 3 .. 1 


6 .. 4 .. .. 


2 ,. 3 .. 2 


4 .. 3 .. 1 


2 .. 2 .. 3 


3 .. 8 ,. 2 


1 .. 1 .. 4 


2 .. 2 .. 3 


.. .. 6 


1 .. 1 .. 4 


1 ., 1 .. 6 


.. .. 6 

1 .. 1 , 6 


2 .. 2 .. 7 


3 .. 3 .. 8 


2 .. 2 .. 7 




3 .. 2 .. 8 


Mast ....22 feet. 
Leech ..38 feet. 


Mast.... 22 feet. 
Leech ..41 feet. 
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TABLES OF DIMENSIONS OF JIBS, BTC. 
DIMENSIONS OF SHIPS' DRIVERS (CONTINUED). 



149 



Cloths. 


Head, 29ft. eaual 16 Cloths. 
Foot,* 86ft. ditto 20 ditto. 


Head, 30ft. equal 17 Cloths. 
Foot, 89ft. ditto 21i ditto. 


No. 

f 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

10 

17 

18 

19 

20 

21 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

PT, IN. IN. FT. PT. FT. 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

2 6 .. 12 

B .. 20 


5 6 .. 4 -fl«a« 


6 6 .. 4 

5 .. 8 

6 .. 3 


fi^s; 




5 6 .. 18 




5 .. 15 




4 6 .. 12 


«, , ( 


k .- 12 .. -. 


10 .. 12 .. .. 


:::::::: ^Ji'^-1 12 ::i2.: :; 

2JIn. 18 .. 10 .. .. 

1ft -- 10 .. .. 


9 .. 9 .. .. 


8 .. 8 . .. 


7 .. 8 .. ,. 


;;;;;•;; 4in.- 



16 .. 9 .. .. 
14 .. 9 .. .. 
12 .. 8 .. .. 
10 .. 8 .. .. 
8 .. 6 .. 1 


Q , 7 


5 .. 7 ,. ,, 


4 6 


8 . 6 .. •• 


3 .. 5 .. 1 


2 5 2 




^ ^ .. 4 .. 8 


1 .. 4 .. 3 


!!!!!!!! 3 in.. 

:::::::: 


r 4 .. 4 .. 4 
8 .. 3 .. 6 
2 .. 2 .. 8 
1 .. 1 .. 9 
.. .. 10 


.. 3 .. 4 


1 .. 2 6 


2 .. 1 .. 7 


8.0 8 


4 ,, 2 !! 9 




6 ,. 3 ,, 10 


Ma8t....2lft.6m. 
Leech ..41ft.0in. 
* The foot cat to clear the wheel. 


Mast ...23 feet. 
Leech ..89 feet. 


Cloths. 


Head, 81ft. Oin. equal 17} Cloths 
Foot, 42ft. 6in. ditto 23 ditto. 


Head, 88ft. equal 18J Cloths. 
Foot, 43ft. ditto 24 ditto. 


No. 

1 

2 

8 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 


Mnst F 
Gores, d 

FT. IN. I 

6 .. ' 
6 .. ' 
6 0.. 
4 0.. 
4 0.. 
2 0.. 


oot Foot Head Slack 
lo. do. do. Seams. 

N. IN. IN. IN. 
24 


Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

5 6 .. 23 

5 .. 21 


22 


20 


5 .. 19 


18 


4 6 .. 16 

4 .. 14 


16 


14 .. 


.. •• 6 .. .• 

12 .. 10 .. .. 

10 .. 8 .. .. 
9 .. 7 .. .. 
9 .. 7 .. .. 
7 .. 6 .. .. 
7 .. 6 .. .. 
6 .. 6 .. .. 
6 .. 6 .. 1 
4 .. 8 .. 2 
3 .. 2 .. 8 
2 .. 1 .. 4 
1 .. -. 6 

.. 1 .. 6 

1 .. 2 .. 7 

2 .. 3 .. 8 

3 .. 4 .. 9 

4 .. 5 .. 10 


2 .. 12 6 .. .. 

10 .. 10 




10 8 




9 ,. 8 . , 




9 ,, 6 .. .. 




8 .. 5 .. .. 

.... ....«••• 8 .. 4 .. .. 

7 ,, 3- . .. 








7 .. 2 .. .. 




5 .. 1 .. .. 




4 .. .. 1 

3 ,. 2 




, 2 .. I 8 




1 .. 2 . 4 




.. 2 .. 6 




1 .. 3 6 




2 .. 1 , 7 




8.4 8 




4 .. 4 10 


Mast ... 25ft. 6in. 
Leech .. 43ft. 6in. 


Mast ....26ft. Oin. 
Leech .. 45ft. 6in. 
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ELEMENTS OP SAILMAKtofG. 
DIMENSIONS OP SHIPS' DRIVERS (CONTINUED). 



Cloths. 


Head, 39ft. equal 30 Cloths. 
Foot, 54ft. ditto 40 ditto. 
18 inches wide Canvass. 


Head, 39ft. eqnal 22 Cloths. 
Foot, 54ft. ditto 80 ditto. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

83 

84 

35 

36 

37 

38 

39 

40 


Mast Foot Foot Head Slack 
Gores. do. do. do. Seams. 

FT. IN, IN. IN. IN. IN. 

4 .. 16 


Mast Foot Foot Head Shick 
Gores, do. do. do. Seams. 

PT. IN. IN. IN. IN. IN. 

4 .. 18 


4 .. 14 


4 k. 17 


3 6 .. 12 


3 10 ,. 16 


3 6 .. 10 


3 10 .. 16 


8 8 .. 10 


8 8 .. 14 

3 8 .. 13 


3 3 .. 9 

8 .. 9 


3 6 . 12 


3 .. 8 


3 6 .. 11 


2 6 .. 8 


10 .. 6 .. .. 

9.6.. .. 


2 6 .. 8 


8 


.. 4 .. .. 


8 .. 5 .. .. 


6 


.. 4 .. .. 
.. 4 .. .. 
.. 4 .. .. 
.. 8 .. .. 
.. 8 ., .. 
.. 8 .. .. 
.. 3 .. .. 
.. 2 .. .. 


8 .. 5 .. .. 


5 


fc 7 .. 4 .. .. 


S 


7 .. 4 .. .. 

6 .. 3 .. .. 


5i 


' 5 


6 .. 3 .. .. 


5 


,.. 5 .. 2 .. 1 


'* h 


4 .. 2 .. 2 


5^ 


8 .. 1 .. 3 




.. 2 .. .. 
. 2 .. 1 

1 .. 2 .. 1 
..1 .. 2 
.. 1 .. 2 

1 .. 1 .. 3 

..1 .. 3 

\ .. 1 .. 4 


8 .. 1 .. 4 

2 .. .. 5 


5 


4^ 


2 .. .. 6 


4 


1 .. 1 .. 7 


4 


i .. I .. 8 




.. 2 .. 9 


2; 

2' 


1 .. 2 .. 10 


2 .. 3 .. 11 


\i 


8 .. 3 .. 12 


:.;::::::::::: r 


4 .. 4 .. 13 


jl . -. A 


5 .. 4 .. 14 


....!:;.!...; o 


.. 1 .. 6 
..1 ,6 
.. 2 .. 7 
.. 2 .. 7 
.. 3 .. 8 
.. 8 ,. 8 
.. 4 .. 9 
.. 4 .. 9 
\ .. S .. 10 
1 .. 5 .. 12 

D. 

. 


Mast ....82ft. 
Leech .. 58ft. 


:::::::::::::: ^ 
:::::::::::::: t 


3 


4 


4 


4i 


Mii8tV.V.'3ift.0i 
Leech ..55f.6iB 
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TABLES OF DIMENSIONS OF JIBS, ETC. 151 

XL DIMENSIONS OF A CLIPPER SCHOONER (PLATE XVII.) 



MASISySTC. 



It 


wj 


FT. IN. 


FT. IN. 


69 7 


8 3 


66 4 


7 10 


21 


Royal 


12 


8 6 


35 


Pole 




6 


16 




10 6 




13 6 




ij 




2 




^ 




I 





TARDS, ETC. 



Mainixuiat 

Foremast 

Fore-topmast, hoist 

Fore-topgaUantmast, hoist 

Main-topmast, hoist 

Bowsprit, outside 

Jib-boom, ontside ot cap. . 

Flying jib-boom 

Lower masts, house each. . 
Bake of the foremast to the 

foot 

Ditto mainmast 

Steaye of Bowsprit .... 
Rise of the Deck 



Forejjrard 

Topsail vard 

To|>-galiant yard 

Main boom 

Dittogaif 

Fore gaff 

Ghiff-topsail yard 

Distance from forestay to 

centre of foremast 

From centre of foremast to 

mainmast 

Centre of mainmast to taff- 

rail 

Height of rail 



FT. IN. 

55 



FT. IN 
2 10 

2 3 
1 6 
Pole 
4 



29 6 

24 

46 

3 6 



Cloths. 



No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

J5 

16 

17 

18 

19 



22 
23 
24 
25 
26 
27 



Head, 23ft. 6in. equal 13 Cloths. 
Foot, 53ft. Oin. ditto 29 ditto. 



Mast Foot Foot Head Slack 
Gores, do. do. do. Seams. 

FT. IN. IN. IN. IN. IN. 

1 5 .. 30 

1 5 .. 27 

1 4 .. 24 

1 4 .. 24 

1 3 .. 23 

1 3 .. 19 

1 2 .. 17 

1 2 .. 16 

1 1 .. 15 

1 1 .. IS 

1 1 .. 12 

1 1 .. 11 

I .. 10 

1 .. 9 

1 0,8 

1 .. 7 

6 .. 12 .. 1 

5 .. 10 .. 2 

4 .. 8 .. 8 

3 .. 6 .. 4 

2 .. 5 .. 5 

2 .. 4 .. 6 

1 .. 8 .. 7 

.. 2 .. 8 

1 .. 1 .. 10 

2 .. .. 12 

2 .. 1 .. 14 

3 .. 2 .. 16 

4 .. 3 .. 18 

Mast ....35ft. Oin. 
Leech .. 56ft. Oin. 



Head, 21ft. equal 11} Cloths. 
Foot, 28ft. ditto 15 ditto. 



Mast Foot Foot Head Slack 
Gores, do. do. do. Seams, 

FT. IN. IN. IN. IN. IN. 

10 6 .. 11 

10 .. 10 .. .; 

9 6 .. 9 

4 6 .. 8 4 .. .. 

7 .. 8 .. .. 

^ •, 6 •» .. 

••... 5 .. 5 .• •• 

• •••••• •• 4 I. 5 •• •• 

3 .. 4 .. 2 

2 .. 8 .. 3 

1 .. 2 .. 4 

.. 1 .. 6 

1 .. .. 8 

2 .. 1 .. 10 

3 .. 2 .. 12 



Mast .... 34ft. Oin. 
Leech ..45ft. Oin. 
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ELEMENTS OF SAILMAKING. 



DIMENSIONS OF A CLIPPER SCHOONER (CONTINUED). 



Jib Foresail, 

15 Cloths. 

Leech, 32ft. 6in. 

Stay, 44fi.0in. 



Stay Foot 

Gores. Goros. 

FT. IN. In. 

2 « 3 

2 6 2 

2 4 1 

2 4 1 

2 4 

2 4 1 

2 4 I 

2 4 2 

2 4 3 

2 4 3 

2 4 4 

2 4 4 

2 4 5 

2 4 6 

2 4 7 



Second Jib, 

18 Cloths. 

Leech, 38ft. Oin. 

Stay, 53fc. Oin. 



Stay Foot 

Gores. Gores. 

FT. IN. IN. 

8 

6 1 

4 6 2 

4 4 

3 6 6 

3 6 7 

3 3 9 

3 3 10 

3 13 

3 14 

3 17 

2 9 20 

2 9 24 



Jib, 

12 Cloths. 

Leech, 44ft. 6in. 

Stay, 65ft. Oin. 



Stay Foot 

Goroii. Gores. 

FT. IN. IN. 

10 2 

7 3 

6 5 

5 7 

4 8 10 

4 8 12 

4 6 15 

4 6 18 

4 6 22 

4 6 28 

4 6 37 

4 6 58 



Flying Jib, 

8 Cloths. 

Leech, 36ft. Oin. 

Stay, 50ft. Oin. 



Stay Foot 

Gores. Gores 

FT. IN. IN. 

11 2 

8 4 

6 7 

5 U 

6 15 

6 20 

5 .... 28 

5 45 



Foresails. —The foot of the foresail is commonly *9, the distance between the stay 
and the fore part of the mast; the luff from *8 to *87, the length of the stay, and the 
leech '8 of the Inff. Second Jib.— The length of the foot of the second lib is the dis- 
tance from the tack to the fore part of the stem, the luff *8 to '85, the length of the 
stay, and the leech of such a length that the cine may be a proper .height for the 
sheets to bring an eqnal strain on the foot and leech ropes. 



No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 



Gaff-topsail. 
Head, 3} Cloths. 
Foot, 13 ditto. 



Fore-leech Foot 
Gores. Gores. 

FT. IN. IN. 

5 6 .. 3 

4 6 .. 2 

3 6 .. 1 

3 6 .. 

3 .. 1 

3 .. 2 

3 .. 3 Head Slack 

3 .. 4 Gores. Seams. 

3 *. 5 .. IN. IN. 

2 .. 6 .• 2 .. 2 

7 .. 3 .. 4 

8 .. 2 .. 6 

9 .. L .. 8 



Topsail. 
Head, 17 Cloths. 
Reef, 36ft. 6in. 
Foot, 26 Cloths. 



Foot 
Gores. 

IN. 

1 
2 
2 
8 Leech. 

3 Gores. 

4 FT. IN. 

4 . . 6 1 = A cloth. 

5 .. 6 1 

6 .. 4 4 
8 .. 3 5 

10 .. 3 1 



Hoist 22 
Mid. 18 cnt 
4 squares. 



Top-gallantsail. 
Head, 13} Cloths. 
Foot, 20 dicto. 



Foot Leech 
Gores. Gores. 

FT. IN. 

1 



IN. 



1 



3 



4 
4 
4 



Hoist 13 
Mid. 12 6 cnt, 
14 squares. 
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A DIOTIONABY OF TECHNICAL TEBMS 
BELAUVE TO SAILS. 



Awning.—A cover of canvass stretched flat over a ship above the deck, for 
protection from the rays of the sun in hot climates. 

Balance Reef.— A reef ihAt crosses a sail diagonally— that is, from the nock to 
the npper reef-cringle on the after leech— and is used to contract it in case of 
a storm. 

Saudis.— Pieces of canvass, from one-sixth to two-thirds of a breadth, strongly 
sewed or tabled across the sail to strengthen it. 

Bark or Barque. — A general name given to vessels with three masts, with the 
mizen-mast and a pole-mast above, instead of a regular top-mast and top> 
gallant-mast; and if with a square topsail it is commonly set flying; but instead 
of this sail, it is more general to have a gaff-topsail. 

Barca-longa, — A vessel common to the Mediterranean, as the large Spanish 
fishing-boat, carrying two or three masts with lug-sails. 

Belly f or Bag Par/.— The part of a sail that swells out into a larger capacity, 
by the seams being made broader on the head and foot than the remaining part. 
This forms what is called the belly part of the sail, which is restrained by the 
slack after-leech. (See Slack.) 

Becket/or Bunt-Jigger.— A strop spliced through two holes worked in the bunt 
of a sail, so that it may be furled with a peak. (See p. 81.) 

Bolt'Bope.— The rope sewed on the edges of sails, to prevent their rending. 

Bonnet. — The additional part of a sail, made to fasten with latchings to the 
foot of the sail it is intended for. It is exactly similar to the foot of the sail 
it is made for. 

Boom.— A long pole run out from different places in the ship, to extend the 
bottoms of particular sails, as, jib-boom, flying- jib-boom, studdingsail-boom, 
driver or spanker-boom, ringtail- boom, main-boom, squaresail-boom, &c. 

Booming. — Amongst seamen, denotes the application of a boom to the sails. 
Booming of the sails is never used but in quarter winds, or before a wind. 
When a ship is said to come booming towards us, it signifies that she comes 
with all the sail she can make. 

Bowline.— A rope attached by the bridles to the bowline cringles, on the 
leeches of topsails, courses, &c., to keep tight the windward or weather leech 
of the sail, when on a wind. 

5rat?».— Ropes to draw up the foot, leech, and other parts of fore and aft 
sails for furling, or when tacking. 
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154 ELEMENTS OF SAILMAKING. 

Bridles of the Bowline, — Short ropes, or legs, fastened to the bowline- 
cringles on the leeches of sails. 

Brig.'-' A ressel having two masts, rigged similarly to the fore and main masts 
of ships, and fore and aft main-sail. 

Bwnkin, or Boomkm.'-^A short boom, or beam of thnber, projecting from each 
side of the bow of a ship, to extend the cine or lower-comer of the foresail to 
windward; for which porposte there is a large block fixed on its enter end, 
through which the tack is passed, which being drawn tight down, the tack is 
said to be aboard. 

Bunt — The middle part of a sail stowed, and the foremost leech of stajsaUs 
cnt with a nock. 

Buntlinea.'-Th.e ropes fastened to tBb foot rope on the bottom of the sqnare- 
sails, to draw them up to the yards: they are inserted through certain blocks 
under the top, or on the upper part of the yard, whence passing downwards on 
the fore part of the sail, they are fastened below to the lower edge through 
holes in the foot of the sails, of which there are either two or four, called 
buniline-holes. 

BuniUne Clolh»—The lining sewed up the sail, in the direction of the bunt- 
line, to prevent that rope from chafing the sail. 

Canvass,^ A strong kind of cloth of which the sails are made. (See p. 55.) 

Cat-Barpina, — The rigging which spreads underneath the top, down below 
the hounds of the lower masts, and as far as the centre of the yard, or heads of 
the courses. The cat-harpins are in general one* eighth the hoist of the topsail. 

Centre of £ffbrt,^When the ship is under sail, there are two forces acting on 
it; the one, the force of the wind on the sails, to propel the ship; and the other, 
the resistance the water opposes to her motion. These forces, immediately the 
ship has acquired the velocity due to the strength of the wind, as is the 
case with all forces, may each be reasoned on as if acting on only one point of 
the surface over which its effect is diffused. This point is that in which, if the 
whole force were to be concentrated, its effect would be the same as when dis- 
persed oyer the whole area: it is usual to call these, " resultant of forces," and 
the points on which they are supposed to act, ** centres of effort." (See p. 114.) 

Centre ofOravity of the Sailt.^Th&t point, about which, if supported^ all the 
parts of the sail (acted upon only by the force of gravity) would balance each 
other in any position. 

Chess Tree.-^A piece of timber with a sheave in, secured to the sides of a ship, 
to extend the tack of the main-course to windward :~the sheet is then hauled aft 
to leeward. 

C7/ea(s.— Pieces of wood nailed on the yard-arms, for preventing the earings 
sliding inwards; but it is now common, instead of having cleats, to have stops, 
formed out of the yards. 

Cleat and CleaL'-The distance between the cleats or stops on the yard arms. 

Close Ree/,-~The fourth or lowest reef of a topsail, and uppermost reef of a 
fore-iiud-afi mainsail. 

Close Hauled.— la the arrangement or trim of a ship's sails when she endea- 
vours to make a progresiA in the nearest direction possible towards that point of 
the compass from which the wind blows. In this manner of sailing, the keel of 
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square rigg^ veaaeU commonly makes an angle of six points with the line of 
the wind, but cnttera, loggers, and other fore-and-aft rigged ressels, will tail 
much nearer. All yessels, indeed, are sapposed to make nearly a point of lee- 
way, when close hanled, eren when they haye the adyantage of a good breeie 
and smooth water. The angle of the lee-way, howeyer, enlarges in proportion 
to the increase of the wind and sea. In this disposition of the sails they are all 
extended sideways on the ship, so that the wind, as it crosses the shipobliqnely 
towards the stem from forward, may fill their cavities. Bat as the current of 
wind also unites the cayities of the sails in an oblique direction, the effort of it 
to make the ship advance is considerably diminished: she will, therefore, make 
the least progress when sailing in this manner. The ship is said to be close- 
hauled, because at this time her tacks, or lower comers of the principal sails, 
are drawn close down to her side to windward; the sheets hauled close aft, and 
all the bowlines drawn to their greatest extension, in order to keep the sails 
steady. 

Chtht.^'The breadths or pieces of which a sail is composed. 

C^iM.— The lower comer of a sail, where a block is fixed in or shackled to, 
in courses, to receive a thick rope from aft, which is termed the sheet. 

Clue Rope." A short rope, larger than the bolt-rope on the sail, into which it 
is spliced at the after comers of stay-sails, jibs, and boom-sails. In the comer 
is stack a cringle through two holes, to which the sheets are fkstened. 

Cftue^Oanuts.'^A sort of tackle attached to the dues of square sails, to haul 
tbe clues up to the jards. 

Concentrated or Convergent jSnt^— Sails in which all the cloths and seams 
tend to one point, or to the clue. (See Plate 5.) 

Oot.-^A particular sort of bed-frame, suspended from the beams of a ship, 
for the officers to sleep in. It is made of canvass Nos. 3 or 5, sewed in the form 
of a " chest," about six feet long, one foot deep, and two or three feet wide, and 
is extended by a square wooden frame, with a canvass bottom, on which the 
bed or mattress is laid. It is reckoned much more convenient at sea than either 
hanomocks or fixed cabins. 

Courses.— 'The mainsail and foresail, main* staysail, fore-staysail, and mizen- 
stayaail. 

Cringles.—SmaJl bows formed on the bolt-ropes, or through two holes made 
in the tabling of sails, by intertwisting the strand of a rope alternately round 
itself and through the hole, or through the strand of the bolt-rope, till it assume 
the shape of a ring, in which an iron thimble, having a groove formed in its 
outer circumference, is put. To the cringles the end of a rope is fastened, 
for different uses. 

CrosS'Gore.^The length measured from the nock, or height of gaff on the 
mast, to the place of the clue. (See Plate I.) 

Down-Haul — A rope passing up along a stay through the hanks of the stay- 
sails or jib, and made fast to the upper comer of the sail, to pull it down when 
shortening sail. 

Drabbler.^An additional part of a sail, sometimes laced to the bottom of a 
bonnet on a square sail, in sloops and schooners. 

Z>rtv0r.— Another name for Spanker, which see. 



Digiti 



ized by Google 



156 ELEMENTS OF SAILMAKINQ. 

Eating in Seaming^^-ThB length of the gore which orenhoots the creasing of 
the seam. 

Earing8,^The apper part of the leech-rope, worked into the shape of a cringle, 
and nsed to extend the npper comers of sails to their yards or gaffs, with small 
ropes also called earings. 

Eyehi'HoUa in sails, are round holes made of rope jams, worked in a sail, to 
admit a small rope through, chiefly the rope-yarns or lacing of the head of 
mizens, trysails, &C.9 and for seizings on sails that hend to hoops and hanks. 
Eyelet-Holes are likewise made across the sail in the reef-hands; at the clues, 
and in the leeches, for sticking cringles. 

Fid.^A round, tapering piece of hard wood, to thrust hetween the strands of 
a rope, and make a hole to admit the strand of another rope, in splicing. 
Driving- Fid is much larger, heing for rounding the cringles to admit thimhles 
which are fixed in the cringles of sails. 

J'or«.— The distinguishing character of kll those sails of a ship which are 
attached to the foremast. 

Fore-and-A/l^ — Throughout the ship's whole length, or from end to end; it 
also implies in a line with the keel. Fore-andAft SaU, the sail in a line with 
the keel. Fore-Biywline^ the howline of the foresail. (See BowUne^ 

Fore-Braces.-^Are ropes applied to the fore-yard-arms, to change the position 
of the foresail occasionally. 

Foot of a Sail,~-The lower edge, or hottom. Foot-rope, the rope to which 
the lower edge of a sail is sewed or fixed. 

Fixed or Firing.— Another term for marling, which see. 

Furling,'-The operation of wrapping or rolling a sail close up to the yard, 
stay, or mast, to which it belongs, and winding a cord or gasket spirally nXiDV^ 
it, to fasten it thereto. Furling in a body, is a particular method of rolling up 
a topsail, only practised in harbour, and is performed by gathering all the loose 
part of the sail into the top, about the heel of the topmast, whereby the yard 
haying as little rolled on it as possible, appears much thinner and lighter than 
when the sail ia furled in the usual manner, which is sometims termed, for dis- 
tinction sake, furling in the bunt. Furling line, denotes a cord employed in 
this operation. Furling lines are generally flat, and are known by the name of 
gaskets. 

Oaff.'^jL sort of boom, used to extend the upper edge of the mizen, and 
employed for the same purpose on those sails whose foremost leeches are joined 
to the masts by hoops or lacings, and which are usually extended by a boom 
below; such are the mainsails of sloops, brigs, schooners, &c. 

Oamet, — A sort of tackle fixed to the clues of sails, and used to haul the clue 
up to the yard. 

OaskeU — A sort of plaited cord fastened to the sail-yards of a ship, and used 
to furl or tie up the sail firmly to the yard by wrapping it round both, six or 
seren times, the turns being at a competent distance from each other. 

Bunt Gasket.'-'lB that which supports or ties up the bunt of the sail, and 
should consequently be the strongest, as haying the greatest weight to support; 
it is sometimes made in a peculiar manner. 

Quarter Oasket.— Used only for large sails, and is fastened about half-way out 
upon the yard, which part is called the quarter. 
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The Yard-arm Gasket is made fast to the yard-arm, and serves to bind the 
sail as far as the quarter-gasket on large yards, bnt extends quite into the bunt 
of small sails. 

Goose-Neck.-^A sort of iron hook fitted on the inner end of a boom, and intro- 
duced into a clamp of iron or eye-bolt, which encircles the mast, or is fitted to 
some other place in the ship, so that it maj be unhooked at pleasure. 

Goose, wingt oj a Sail—The clues or lower comers of a ship's mainsail or 
foresail, when the middle part is furled or tied up to the yard. The goose- 
wings are only used in a storm, to scud before the wind^ when the sail, even 
diminished by a reef, would be too great a press on the ship in that situation. 
Goose unrigs of a windsail, are two breadths of canrass, sewed to the opening at 
the top, which are braced to the wind so as to receire the full current of air, 
which fills the tube. (See page 70.) 

Gores.— AngleB cut slopewise at one or both ends of such cloths as widen or 
increase the depth of a sail. 

Goring f or Goring Clath.—Tha.i part of the skirts of a sail where it gradually 
widens from the upper part or head towards the bottom or foot. The goring- 
cloths are, therefore, those which are cut obliquely, and added to the breadth. 

Grommet—A sort of itng or small wreath formed of a strand of rope laid in 
three times round, used to fasten the upper edge of a sail to its stay, in different 
places, by means of which the sail is accordingly hoisted or lowered. Instead 
of grommets, hanks hare been lately introduced. (See JETanis.) 

ffalyards, — The ropes or tackles usually employed to hoist or lower any sail 
upon its respective masts or stay, except the lower square sails. 

Hanks.— A sort of wooden rings, fixed upon the stays to confine the stay-sails 
thereto at different distances: they are used in lieu of grommets, being much 
more convenient, and of a later invention. They are framed by the bending of 
a tough piece of wood into the form of a wreath, and fastening it at the two 
ends by means of notches, thereby retaining its circular figure and elasticity. 

Hecui-Sail.— All the sails belonging to the foremast and bowsprit :->it also 
applies to all the square-sails. 

ffoist.— The foremost leeches of stay sails, mast leech of boom sails, and drop 
of topsails to the lower yards, when their own yard is hoisted to the hounds. 

Home,— To haul home the topsail sheets, is to extend the bottom of the top- 
sail to the lower yard arms by means of the sheets. 

Sheet-Home,— The top gallant sails, in order to extend the clues of those 
sails to the topsail yard arms. 

Hounds,— The parts of a mast-head which gradually project on the right and 
left side beyond the cylindrical or conical surface. These hounds support the 
frame of the top, together with the topmast, and the rigging on the masts. 

Hounded the Topsail Far<f.— Signifies the length of the two yard arms de- 
ducted from the whole length. 

House-Line,— SmaXl lines of three strands, used to marl the clues and foot of 
the sail to the bolt rope, and to seize the comers of sails. 

Housing.— The height from the step of the mast to the uppermost deck. 

Jt6.~The foremost sail of a ship, being a large staysail extended from the 
outer end of the bowsprit, prolonged by the jib-boom towards the fore-top-mast- 



Digiti 



ized by Google 



158 ELEMENTS OF SAILMAKINO. 

head. In cutters and sloops^the jib is on the bowsprit^ and extends towards the 
lower mast head. 

Jigger-TaehU.—JL light small tackle consisting of a double and a single block, 
and nsed bj seamen for hauling np the bunt of the topsail, &c. 

Xocifi^.— The rope or line used to confine the heads of sails to their yards or 
gaffs. 

Latge.^iL phrase applied to the wind when it crosses the line of the ship's 
coarse in a fayonrable direction, particnlarly on the beam or quarter ; for 
instance, if a ship is steering west, the wind in any point of the compass to the 
eastward of the south or north, may be called large, unless it is directly east, 
and then it is said to be right aft. 

Sailing Large,-^Is therefore the act of advancing with a large wind, so that 
the sheets are slackened and flowing, and the bowlines entirely disused. This 
phrase is generally opposed to sailing close-hauled, or with a scant wind, in 
which situation the sheets and bowlines are extended as much as possible. 

Laickings.'^hoopB formed on the line that is sewed to the head of a bonnet, 
to connect it with the foot of a sail. 

LateenSaU.'^A triangular sail^ frequently used by xebecs, poleacres, settees, 
and other vessels navigated in the Mediterranean sea. 

Z«ecAes.— The borders or edges of a sail, which are either sloping or perpen- 
dicular ; those of the square sails, i.e, the sails whose tops and bottoms are 
parallel to the deck, or at right angles with the mast, are denominated from 
the ship's side, as the starboard leech of the mainsail, the lee-leech of the fore- 
topsail ; but the sails which are fixed obliquely on the masts hare their leeches 
named from their situation with regard to the ship's length, as the fore leech of 
the mizen, the after leech of the jib, &c. 

Iteech Xrt'ncf.— Ropes fastened to the middle of the leeches of the mainsail 
and foresail, and communicating with blocks under the opposite sides of the 
top, whence they pass downwards to the deck, serving to truss those sails up to 
the yard. Marbour Leech Lines, ropes made fast at the middle of the topsail 
yards, then passing round the leeches of the topsails, and through blocks upon 
the top sail-tye, serving to truss the sails yery close up to the yard, previous to 
there being furled in a bunt. 

Leech Rope.^A name given to that part of the bolt-rope to which the border 
or edge of a sail is sewed. In all sails whose opposite leeches are of the same 
length, it is terminated abore by the earing, and below by the clue. 

Xinm^s.— The canvass sewed on the leeches and other parts of a sail to 
strengthen and preserve it. 

Lugger.'" A vessel carrying three masts, with a running bowsprit, upon which 
she sets lug-sails, and sometimes has topsails adapted to them. 

Lug 8aiU — A quadrilateral or four sided sail bent upon a yard which hangs 
obliquely to the mast "at one-third of its length. Thesd'an more particularly 
used in the barca-longas, navigated by the Spaniards in the Meditenanean. 

Lug Sail Bool.— A boat carrying sails of the preceding description. 

Marline Spike.^^An iron tool, either with or without a short wooden handle, 
used to separate the strands of a rope in order to introduce those of another, 
when they are to be spliced or joined erenly without knotting. 
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Marling.-^The act of winding any small line, as house-line, marline, twine, 
kc, about a rope, and through holes made in the canvass, so that eyerj turn is 
secured bj a kind of knot or hitch, and remains fixed in case the rest should 
be cut through by friction. It is commonly used to fix the foot of a sail to its 
bolt rope. 

Most Oloth,-^Th.e lining in the middle on the aft side of topsails and top- 
gallantsails, to prerent the sails being chafed by the mast. 

Middle Band.-- A lining of one-half to a whole breadth across the sail, at 
half-way between the lowest reef and foot of courses and topsails, to strengthen 
them. 

Afizen. — The aftermost or hindermost of the fixed sails of a ship, extended by 
a gaff, and the foot by a boom. 

Moment of the ^aJ/<.— (See Note, p. 115.) 

Nock or Neck.—The upper and fore- comer, and the after and upper comer 
of the sail is called the peak, (which see). 

Parcelling. — • Long narrow slips of canvass, frequently bound about a foot 
rope in the manner of bandages, previous to its being served. They are laid in 
spiral twines, as smoothly upon the surface as possible^ that the rope may not 
become uneven and full of ridges. 

Peak,^A name given to the upper comer of those sails which are extended 
by a gaff, and the upper comers of the triangular sails. 

/'otnft.— Pieces of white cordage of 5 to 8 thread a hook, whose lengths are 
nearly double the circumference of the yard, and used to reef the courses and 
topsails of a square-rigged vessel. They are fixed to the sails by passing one 
through every eyelet-hole in the reef-bands, and securely sewed to it on the aft 
side of the sail, by opening the strands with a pricker. 

roleacrc—A ship with three masts, usually navigated in the Mediterranean: 
each of the masts are commonly formed of one piece, so that they have neither 
tops or cross-trees, neither have they any horses to their upper yards, because 
the men stand upon the topsail yards to loose or furl the top-gallantsails, and 
upon the lower yards to loose, reef, or furl the topsails, the yards being lowered 
sufficiently down for that purpose. 

Bake of the Masts,'-' A term applied to the masts when they are out of a per- 
pendicular situation, as *' that ship's mainmast rakes aft." 

Reef.^A certain portion of a sail comprehended between the top or bottom 
and a row of eyelet-holes generally parallel thereto. The intention of the reef 
is to reduce the surface of the sail in proportion to the increase of the wind, for 
which reason there are several reefs parallel to each other in the superior sails; 
thus the topsails of ships are generally furnished with three reefs, and large 
topsails with four, and there are always three or four reefs parallel to the foot 
or bottom of those mainsails and foresails which are extended upon booms. 

Beef Bands.— The pieces of canvass sewed across the sail to strengthen it in 
the place where the eyelet-holes of the reefs are formed. 

Reef Lines.Smiil\ ropes, stretched across the reefs, and spliced into the 
cringles, for the men to catch hold off. 

Reef Tackle.— A tackle upon deck, conununicating with its pendant, which, 
passing through a block at the topmast-head, and through a hole in the topsail 

T 
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jard-arm, is attached to a cringle a little below the lowest reef, generallj aboat 
3 feet. Its use is to pall the skirts of the topsails close up to the extremities 
of the topsail-jards, in order to lighten the labour of reefing. 

dose-Reefed, is when all the reefs of the topsails are taken in, 

RoacK'LeecK'-^A. term signifying the cnrre on the mast, and after-leeches of 
mizens, and fore and aft mainsails. 

£o^aZ5.— Sails spread immediately above the top-gallantsails, to whose yard- 
arms the lower comers of them are attached ; they are sometimes termed top- 
gallant-royals, and are nerer nsed but in fine weather. 

#9atc.— A sort of Grecian ketch, which has no top-gallantsail nor mizensail. 

^at2.— An assemblage of several breadths of canvass, or other texture, sewed 
together, and extended on or between the masts, to receive the wind, and impel 
the vessel through the water. The edges of the cloths, or pieces, of which a sail 
is composed, are generally sewed together, with a double seam, and the whole 
is skirted round at the edges with a cord called the bolt-rope. 

iS^eamf.— The two edges of canvass where laid over each other and sewed 
down. 

/Smin^.— The operation of fastening any two ropes, or different parts of one 
rope, together, with several round and cross turns of small cord or spunyam* 
Seizing implies also the cord which fastens them. 

Selvage,-^The edges of cloth as finished in weaving. 

Serving.—The winding anything round a rope to prevent it from being rub- 
bed: the materials used for this purpose, which are called service, are generaily 
spunyam and old canvass. 

Settee, — A vessel of two masts, equipped with triangular sails, commonly 
called lateen sails. These vessels are peculiar to the Mediterranean sea, and 
are generally navigated by Italians, Greeks, or Mahometans. 

Sheet, — A rope fastened to one or both the lower comers of a sail, to extend 
and retain it in a particular situation, and the after-clue of other sails, except 
studdingsails. The tacks draw the outer comer of the sail to the extremity of 
the boom, while the sheet is employed to extend the inner comer. 

Shoulder-of'Mutton Saih-^ls triangular, similar to the lateen sail, but is 
attached to a mast instead of a yard. 

Slab Ltne«.— Small ropes passing up behind a ship's mainsail or foresail, and 
reeved through blocks attached to the lower part of the yard, and thence 
transmitted each in two branches to the foot of the sail, where they are fastened. 
They are used to truss up the sail, but more particularly for the convenience of 
the steersman, that he may look forward beneath it. 

Slack-Cloth. — A certain quantity of cloth gathered up in sewing on the bolt- 
rope to the sail, so that the cloth measures more than the length of bolt-rope, 
which, stretching in the wearing, might otherwise occasion the sail to split. 
Slack-Seams imply a certain quantity of canvass allowed for gathering in the 
seaming-up of the after-leech of fore and aft-mainsails, or puckering the seams 
in a gradual manner. The seams thus sewed, by the slack being allowed in the 

cutting out, forms the curve on the after-leech. 
Slings qfa Fare/.— Iron chains fixed to a hoop in the middle of a yard, and 

serving to suspend it for the greater ease of workioj;;. 
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Sloap.-^A fmall yetiel fdrniahed with one niMt, the mainifcil of which i« At- 
tached to a gaff above, to the maat on its foremost edge, and to a boom below: 
it differs from a cutter by haying a fixed steering bowsprit, and a Jib-stay; the 
sails also are less in proportion to the site of the yesseL 

Smack.^A small yessel commonly rigged as a cntter, and osed in the coast- 
ing and fi8hing;trade. 

i9fiio^-i9atl.— Asmall sail.hoisted against the foremast when the ship rides 
head to wind, to giye the smoke of the galley an opportnnity of rising, and to 
preyent its being blown aftjon to the quarter deck. 

Snow. — A yessel equipped with two masts, resembling the main and foremasts 
of a ship, and a third small mast jnst abaft the mainmast, carrying a sail nearly 
umilar to a ship's mizen. The foot of this mast is fixed in a block of wood, or 
kind of step, upon the deck, and the head is attached to the after-part of the 
main-top. The sail is called a tiysail, and hence the mast is termed a trysail- 



A^MiiiAtfr.— A sail similar to a ship's driyer; it differs in name from a misen 
by haying a short boom rigged outside of the taffrail. 

Splice. — Two ends of a rope united, by interweaying the strands in a regular 
manner. There are seyeral methods of splicing, according to the purposes for 
which they are intended, all of which are distinguished by particular epithets. 
The ihort.»pUee is used upon the foot of sails, under the senrice, or where the 
splice is not required to be made yery long. The long-apliei occupies a greater 
extent of rope, but by the three joinings being fixed at a distance from each other, 
the^increase of the bulk is diyided; hence it is much neater and smoother than 
the flihort-splice.and better adapted to ropes which are of the same sise,for which 
it is generally used. The eye tpHce, or earing tplice, forms a sort of eye or eirola 
at the end of a rope^ and is used for splicing-in thimbles. The strands are, 
therefore, untwisted, and their extremities throat through the three strands in 
that part of the rope whereon the splice is to be fonned, and thenoe passing 
oyer the surface of the second strand, they are again throst through the third, 
which completes the operation. There are other names for splices, such as the 
l^'handed tpUee, one^ramded epUee, Sfc, 

SprU.'^A small boom, or pole, which crosses the sail of a boat diagonally 
from the mast to the upper aftmost comer, which it is used to extend and ele- 
yate; the lower end of the sprit rests in a sort of wreath ealled the snotter, 
which encircles the mast at that place. These kinds of sails are accordingly 
called spritsails. 

Spunyam.'-Two, three, or more ropeyams twisted together by a winch. 
Spunyam is used for serying the foot of sails, seixing chies, and serring cringles. 

Square.^ Jl term peculiarly appropriated to the yards and their sails, either 
implying that they are at right-angles with the nast or keel, or that they are 
at greater extent than usnal. 

Square (7totA«.— The cloths cut sqnare to the depth, or cut by a thread of the 
weft of the eanyass. 

Square-riggedn-^K yessel used in contradistinction to all yessels whose sails 
are extended by stays, Uteen or Ingsail-yards, or by gaffs and booms, the usnal 
situation of which is nearly in a plane with the keel. 



Digiti 



ized by Google 



1G2 ELEMENTS OF SAILMAKIMQ. 

Square- SaU.-^Anj sail extended to a jard suspended by the middle, and hang- 
ing parallel to the horizon, as distinguished from other sails, which are ex- 
tended obliquely. Square -Sail, is also the name of a sloop's or cutter's sail, 
which hauls out to the lower yard, called the square-sail-yard. This sail is only- 
used in fair winds, or to scud in a tempest. In the former case it is furnished 
with a large additional part called the bonnet, which is then attached to its 
bottom, and remoyed when it is necessary to scud. 

Standing,— 'Aa the standing-jib. (See jib). 

Slap.^A large, strong rope, employed to sustain the mast on the fore part, by 
extending from its upper end towards the stem or bowsprit of the ship, and on 
which the upper edges of the seyeral staysails are attached, and derive their 
names from them. 

Staysail,— Any sail extended upon a stay. 

Stay-holeh^—HoleB made at certain distances along the hoist, through which 
the seizings of the hanks on the stay are passed. 

Steevinp.— The angle of elevation which a ship's bowsprit makes with the 
horizon. 

Stiff.— The quality by which a ship is enabled to carry a sufficient quantity 
of sail without over-setting. 

/S/rani.— One of the twists or divisions of which a rope is composed. 

Studding 6^at^.— Certain sails extended in moderate and steady breezes be- 
yond the skirts of the principal sails, where they appear as wings to the yard- 
arms. 

Sweep qfthe SaiL—The circular edge on a sail. 

Tabling.— A sort of broad hem, formed on the heads, skirts, and bottoms of 
the sails, to strengthen them in that part which is attached to the bolt-rope. 

TacL—A rope used to confine the foremost lower comers of the courses and 
staysails, in a fixed position, and also to confine the foremost lower comers of 
boomsails, and the outer lower comers of studdingsails. 

Tack of a Sail is also applied, by analogy, to that part of any sail to which the 
tack is usually fastened. 

Tarpauling.—A broad piece of canvass, well daubed with tar, and used to 
cover the hatchways of a ship at sea, to prevent the penetration of the rain or 
sea water, which may at times rush over the decks. 

Taunt.-'An epithet, at sea, signifying high or tall. It is particularly 
expressed of the masts, when they are of an extraordinary length, as square is 
applied to the yards on the same occasion. 

Thimble»—An iron ring, whose outer surface is hollowed throughout its whole 
circumference, in order to contain in the channel or cavity a rope which is 
spliced about it, and by which it may be hung in any particular situation. Its 
use is to defend the eye of the rope which surrounds it from being injured by 
another rope which passes through it, or by the hook of a tackle or a chain 
which is hung upon it. 

Throat.^ A name given to that end of the gaff which is next the mast, and is 
opposed to peak, which implies the outer end: hence, I%roat Brails are those 
which are attached to the gaff close to the mast. Throat Halliards, ropei or 
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tackles applied to hoist the inner part of the gaff, and its appendant portion of 
the sail. 

Top-Lining. — The lining sewed on the aft side of topsails and topgallantsalls, 
to preserye the sail from chafing. 

IVysMh — A sail used hy cutters, luggers, sloops, &c., in lien of their mainsail, 
daring a storm. Dryaail is also the name of a sail on board of a snow, (which 
see). 

Twine.^ Strong thread used in sailmaking, and is of two kinds: extra for 
sewing the seams, and ordinary for the bolt-ropes. These two sorts are gene- 
rally called seaming and roping twine. 

Vangs. — A sort of traces to steady the mizen peak, extending from the peak 
downwards to the aftermost part of the ship's quarters, where they are hooked 
and drawn tight, so as to be slackened when the wind is fair, and drawn in to 
windward when it becomes nnfayonrable to the ship's course. 

Waist Cloths. — Coverings of canvass or tarpanling for the hammocks, which 
are stowed on the gangways, between the quarter deck and forecastle. 

Weather Helm.^lL ship is said to carry a weather helm when she is inclined 
to come too near the wind, and therefore requires the helm to be kept constantly 
a little to windward. 

Weft or Woqf.'-'The threads drawn across by means of the weaver's shuttle, 
and others extended in length, and called the warp. 

Working to Windward.^The operation by which it is endeavoured to make a 
ship progress against the wind. 
Xebec— {See page 131). 
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OPINIONS OF THE PRESS. 



Trb Blbhbnts op Saiuiakino.— An excellent little treattse, developing the whole art 
and mystery of Sailmaking as adopted in the Merchant Service, la here designed bv the prin- 
cipal sailmaker of the port of Newcastle-upon-Tyne, and the first number of which is now 
before us. We can confidently recommend it to the attention of seamen, as giving the rules 
exemplified by cases for cutting out sails of all kinds on the best founded principles.— Nautical 
Magaxine,for June. 

'1 HB Elements op Sailmaking.— This is a first part of a treatise which promises to be of 
great use to sailmakers, nothing of the kind having hitherto been published. The author 
has for several years been practically engaged in the pursuit on which he treats, and has now 
thrown t(^ether a variety of rules tor the guidance of sailmakers— directing them how to cut 
out their work to the best possible advantage, and aVw.id the waste of canvass which but too 
fk«quently happens, through ignorance and the want of the necessary arithmetical processes. 
The object of the author is to give an exposition of everything connected with the art, with 
the view to the ** thorough scientific construction, and ultimately permanent maintenance, 
strength, and stability of the sails." To accomplish this he has divided the work into sections, 
and the first part elucidates the measurement of masts and yards ; rules for finding the num- 
bers of cloths and determining the size and roaching of the sails, and the mensuration of the 
gores ; the dimensions tor cutting the sails, and copious tables showing the length of the gores 
corresponding to the depth of the selvage, and the eating in seaming. The value of a publi- 
cation of this nature hardly needs to be pointed out by us, but we cannot refrain from calling 
the attention of those whom it concerns toit, accompanied with the strongest recommendations. 
The rules are full and complete, clearly expressed, and constructed to meet every emergency .—• 
Shipping Gaxette, 

Ths Elbmbnts op Sailmakino.— It Is alwavs interesting to hear a sensible person talk 
on matters which he understands well, and is at home in, however remote the subjects may 
be from those in which one has any immediate concern. So it is when a practical man, of 
competent ability, supplies a work relating to his own business : it gains attention, and is felt 
to be a real contribution to the stock of public information, differing as much as may be (Vom 
the recastings of old ideas which too often characterise new books coming firom hackneyed 
pens and authois by profession. We cannot be supposed to be judges of sailmaking ; still we 
possess an instinct, in common with the generality of mankind, which tells us when an indi- 
vidual is discoursing intelligently, and on things coming within his own knowledge. There 
is about Mr. Kipping's treatise a stamp of authority, a sort of self-evident propriety and power, 
which entitle it to the special consideration of those for whom it is written ; and we are 
much mistaken if these pages do not, by degrees, gain much more attention than the author 
anticipates. Such works are not calculated for the million ; no stir is therefore made on their 
appearance ; but they make their way gradually, and in the department to which they belong, 
they often accomplish great though not noisy revolutions. Mr. Kipping has made out, to our 
satisfaction, the following particulars, which attach no little importance to his book in relation 
to the maritime interests of this kingdom :— first, that the construction of new sails— their 
dimensions, form, and the mode of fixing them— has an essential bearing upon the safety and 
efficient navigation of a ship; secondly, that in point of economy to the owner, it is of much 
consequence for a vessel to have her sails rightly managed ; and thirdly that there are certain 
principles which may be applied with mathematical certunty to sail-making, which have not 
as yet been sufficiently developed nor generally acted wipotk.—h'ewcastle Courant, 

Thb Elbmbnts op Sailmaking.- Mr. Robert Kipping, of the establishment of Messrs. 
T. & W. Smith, St. Peter's, Newcastle, has long been known as an eminent mathematician, 
and a proficient in the art of sulmaking ; and certainly the work before us amply justifies the 
celebrity he has attained both in science and practice. By the trade it will doubtless be re- 
garded as a boon of invaluable and lasting worth ; especially when it is borne in mind, as the 
author correctly states in his preface, that '* there was no existing work of this nature, appli- 
cable to the state of sailmaking ; nor even any which contained the various calculations 
necessary for the scientific construction of sails." To supply this obvious and widely- 
acknowledged defect, the able author has happily combined his mathematical and geometrical 
knowledge with the results of his vast experience-" gained," as he observes, *Mn fitting with 
sails the largest Indiamen afioat." Hence, as a consequence, he hah constructed rules and 
supplied draughts for cutting, at once so exact and ample, and (considering the difficulties of 
the science) so concise and easy, as to put his useful art within the comprehension and practice 
of any one who possesses even a moderate share of elementary mathematical knowledge, and 
will bend his attention to make himself fully master of his trade. Those who are the least 
acquainted with the art of sailmaking will not fail to perceive that this admirable work pos- 
sesses several r^e-eminent recommendations. One is, that the rules it supplies and the 
conclusions it works out may be relied upon with all the cer^aiWy of mathematical truth. 
Another is, that as the dimensions of sails of all sizes are distinctly laid down, masters of ships, 
in cases of emergency, though altogether unacquainted with the principles of the science, 
could cut out, by the exercise of a little attention, any sail that might be needed— supposing 
the old one might be blown away from the yards, or torn so as to leave no traces of its original 
construction to go by. Of course, in such circumstances, the value of those finished plana 
must be inconceivable. To young men learning the trade, the work will also be eminently 
beneficial— it not being a part of their master's duty (or, perhaps, we ought to say, practice) 
to teach them the art of cutting; and as such persons, after their apprenticeship is finished, 
generally go to sea in the capacity of sailmakers, Mr. Kipping's work will be of essential 
service, both in assisting them to fulfil the duties required, and also affbrding immense aid io 
obtaining the important knowledge of draughting.— Gateshead Obterwr. 
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